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jf-J^-^JHE Perfons for whofe Sake and 
^-M T- ar> Ufe the following Treatife was 
4jk Wj* at firft drawn up, (or rather I 
S^iJJ^J (hould iay, as to the greater Part 
of it, this Colledtion made out 
of many other and larger Books) are chiefly 
fuch, who, though they have not the Oppor- 
tunity of attending to the more abftrufe Parts 
of Mathematic Science, are defirous at leaft, 
of fome general Knowledge in thefe Mat- 
ters i fuch who, though Providence has mark- 
ed out their Tradt of Life amidfl Scenes of 
worldly Bufinefs, yet have Souls large enough 
to extend themfelves, now and then, beyond 
this litde Planet, and take a diftant View 
of more remote Worlds ; in the Contem- 
plation of which, both die philofophic and 
pious Mind may find Entertainment and 
Profit. The Woris of the Lord are great, 
A 2 



^B. iv The P R E F A C E, -^M 

^^K fought out of all them that have Pleafure there^^ 

I I have endeavoured to keep my Readers 

' of this fort every where in View ; and 

I hope nothing will be found here above 

their Reach ; except, perhaps, in the 

Ninth and Tenth Chapters of the Second 

Part ; where, indeed, they are fuppofed to 

have a little previous Knowledge of the 

Do(5lrine of Angles : But fo little, and fo 

prefently to be attained, that it need hardly 

\ be mentioned as an Exception to my gene- 

I ral Defign. 

] The IWethod in which I have handled 

i the Dodtrine and Ufe of the Globes, in 

the firft Part, is fomewhat fmgular. For 
] moft, if not all. Writers on that Sub- 

I jefl, have treated on both Globes, as pre- 

paratory even to learning Geography ; 
whereby, in my opinion, they have made 
the Threfliold to that Science, much 
' higher than it need be. 1 fee no Occa- 

' lion to perplex a young Mind with Right 

; and Oblique Afcenfim, Defcenftoriy Afccn- 

1 fional Difference^ and many other puzz- 

I ling Matier.s which have no Relation to 

Geography, before he can be led into an 
Acquaintance with Lands and Seas, King- 
doms and Provinces, 1 have, therefore, in 
the firft Place, explained the Terreftrial 
Globe only, as if there were no fuch 
Thins 
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rbe PREFACE. 
Thing as a Celeftial one j after which I 
would propofe that the young Student 
ftiould read fome Syftem of Geography, be- 
fore he proceeds to the Celeftial Globe. 

For the Ufe of the Globes^ I have given 
only Twenty Problems, out of the Multi- 
tude that are to be found in alraoft every 
Book on that SubjeiS : But 1 conceive thefe 
Twenty are fo far lufficicnt, that if a Per- 
fon is Mafter of them, he will be able 
readily to work any that he meets widi 
elfewhere. The beft CoUedion of this 
Sort, that I know of, is in Dr. Watti's 
KntTtoledge of the Heavem and Eartb made 
eajy ; to which, therefore, I would refer 
the Learner, for his further Praflice and 
Entertainment. 

A good deal of the Second Part is a- 
dapted to the Ufe of the Orrery, for which 
Purpofe it was drawn up ; and, perhaps, 
an Inftrument of that Sort may be needful 
to illuilrate fome of the Chapters, and to 
render them cafily intelligible, to the Per- 
fons whole Inftrudion Is here chiefly aimed 
at. However I would propofe the follow- 
ing cheap and eafy Contrivances to thofe 
who are not furnithed with that noble In- 
ilrument ; which may ferve tolerably well 
jnftead of it. 

To help the Imagination to conceive of 

the double Motion of the Earth, viz. its 

annual Motion round the Sun, and its di- 

A ^ urnai 
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vi rhc P R E F AC E. 

urnal Motion on its own Axis. Take a 
round Ball, or Globe, of an Inch or more 
Diameter, made of Ivory, or fome other 
pretty heavy Subftance, to reprefent the 
Earth ; let it be painted Iialf black, and 
half White ; fix a Hook, or little Staple, 
any where in the Circle that divides the 
Black from the White Hemifphere; tie a 
String to it, of two Feet, or more, in 
Length ; twifl; the String, fo that when it 
is let go, and the iiall fufpended by it, 
it will untwift, nnd thereby turn the Ball 
fwifdy round ; then holding the End of 
the String diredlly over a Candle (to repre- 
fent the Sun) fo that the Ball may hang as 
low as the Flame of the Candle, give it a 
circular Motion round the Candle, to re- 
prefent that of the Earth round the Sun ; 
and the untwifting of the Siring will, at 
the fame Time, give it one round its Axis, 
reprefeniing the diurnal Motion of the 
Earth. The XJCe of painting the Globe 
Black and White, in this Experiment, is 
to make the diurnal Motion vifible, which 
otherwife, when the Ball moves fwifily 
round, would hardly be feen. 

Again, to help the Imagination to con- 
ceive, how the annual Motion of the 
Earth occafions the lengthening and (hort- 
ening of Days, and the Change of Sealbns, 
Take another Ball, or Globe, of about 
two, or three. Inches Diameter ; let it be 
4 painted 
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painted all over White ; only let the Poles 
be marked upon it, and the Equator, Tro- 
pics, and Polar Circles, be drawn with 
Black j make a Spot alio to mark the Lati- 
tude of any given Place, (fuppofe London j) 
let a Hole be bored through the Globe from 
Pole to Pole, into which put a Spindle, or 
Axis, on which it may turn round. Then 
fetting a Candle diredtly before you, on a 
Table, in a darkened Room, hold the Axis 
of the Globe, (which muft, therefore, be 
longer than its Diameter, in order to your 
holding the Globe upon it,) not perpendi- 
cular to the Table, but inclined to it in an 
Angle, as near as you can guefs, of 664- 
Degrees ; and let the Globe be held as 
high from the Table as the Flame of the 
Candle. Firll, hold the Globe with its 
North Pole from you, at a Dlftance from 
the Candle, on the left Hand of it ; fo 
that the Circle of Illumination may pafs 
through both Poles : It then reprefents the 
Pofitiou and Place of the Earth at the 
Vernal Equinox. IVIove the Globe towards 
you, in a Circle parallel to the Table, 
obferving to keep the Axis in the fame 
Inclination, and always parallel to itfelf, 
or pointing the fame Way ; when the 
Globe is brought direiftly betwixt you and 
the Candle, it reprefents the Pofition and 
Place of the Earth at the Summer SoljHcc ; 
and, if the Axis of the Globe is duly 
A 4- inclined 
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rte P R E F AC R. 
inclined to the Table, the enlightened 
Hemifphere will juft take in the whole 
Northern Fricid Zone. Carry on the Globe 
to the right Hand of the Candle, diredly 
oppofite to the Place where you held it at 
firft, and it will reprefcnt the Auiumfial 
E^irwxi when it is moved to be direftly 
beyond the Candle, it reprefents the Winter 
Solfiice. And, by turning the Globe on 
its Axis, in feveral Parts of the Circle, in 
which it is moved round the Candle, you 
will fee how the Days lengthen and fliorten 
in that Place whofe Latitude is marked 
upon it. Perhaps it may be of fome Ufc 
to draw a Circle with Chalk, upon the 
Table, round the Candle, as its Center, 
over which you are to move the Globe. 
Or a Circle made of Wood, Paftboard, or 
Paper, divided and marked with the twelve 
Signs of the Zodiac, and laid upon the 
Table, may ftill do better. 

By Means of this Globe, and the other 
Black and White one, now fuppofed to re- 
prefent the Moon, (which fhould therefore 
be made lefs than the Earth,) the Phafes of 
the Moon may be fliewed in the feveral 
Parts of her Orbit round the Earth. Let 
the white Hemifpliere reprefcnt that Hemi- 
fphere, and Face of the Moon, which is 
always obverted to the Earth ; and the 
Light of the Candle will fliew how much 
of, 
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of it is enlightened, by the Sun, in every 
Part of her Orbit. 

Again, by means of thefe two Globes, the 
Doctrine of Ecllpfes, and of the Tides, may 
be tolerably well lUuftrated. 

And if the leffer Globe be carried round 
the Candle, either further off than the Earth, 
to reprefent a fuperior Planet j or nearer, to 
reprefent an inferior one ; it may ealily be 
fhewed, how the Planets will fometimes ap- 
pear Weftward of the Sun, fometimes Eaft- 
ward ; and, confcquently, how they are 
fometimes Morning Stars, fometimes Even* 
ing Stars to the Earth. 

In the Third Part of the enfuing Treatife, 
which (liews the Application of Aftronomy 
to Chronology, I have inferted feveral me- 
morial Canons, adapted to the Gregorian 
Style, for moft of which I am obliged to Mr. 
John Canton, M. A. and F. R. S. all thofe, 
and the Explications of them, which are 
marked with an Afterifm are His. 

The Hypothefis in the Appendix is, for 
ought I know, entirely new. 1 offer it as an 
Hypothefis. It is falisfadlory to my own 
Mind ; whether it will appear fo to others, 
I mud leave with my readers. 
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^/2 Explication offome Algebraic, and 
other Chara^ers, ufed in this B o o k. 

Is the Sign of Eqaality, and it read e^ual, as 3 
and 2r=5, fignlfies 3 and z arc eqaal to ^. 

^ Is the Sign of Addition, and is read flus^ or 
mon^ ai 4 -f 2, figniiies 4 more t^ or 2 added to 4, 
= 6. 

-^ Is the Sign of Subftraflion, and is read minus^ or 
kfs^ as 9 — 2> SgBifies 9 lefs 2, or 2 (bbftrafted from 

X Is the Sign of Multiplication! as 4X 3 fignifies 4 
multiplied by 3, =z 12. 

. l; I9 the Sign of Divifion, as I2 -r 3 iignifies is 
aivided by 3, = 4- 

. Degrees are fometimes exprefled by a little Circle o^er 
the right Hand Corner of a Figure, as 5^ flands for 
S^ Degrees. 

' 'Minutes, by a fingle Stroke, as 5' Hands for 5 Mi. 

Butes. 

" Seconds, by 2 Strokes, as 5" ftandi for 5 Seconds. 
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The DoBrine and Ufe of the 
I : Globes. 

CHAPTER I. 
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id DefeHptm% of the Globes ; par- 
ticularly of the Terreflrial Globe^ 
its Points and Circles. 



ri9esS0«E GLOBE or Sphere fi^nifies a 
A ^ round Body, every Part of 
9. jlV Ir, whofe Surface is equally dl- 
j-V58g(WW fi^nt from iis Center. 

By THE Globes, which we 
are now to treat of, we mean two fuch 
•rtificial fpherical Bodies, one of which is 
fuppofed to reprefent the Earth, and the 
pther the vilible Heavens. The former is 
called tlie Terreftrial or Terraqiavus Globe, 
the latter the Cdeflinl. 
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2 "The "ferreftfid Gmbe, Part I. 

r Half a Globe or Sphere is calkd a /2r* 
mfphere. 

The Terreflxial Globe k an artificial Re- 
prefentation of the natural Earth, having 
the whole Surface of the Land and Sea 
drawn upon it, in dbeir natural Form, Or- 
der, and Situsttion. 

The Spindle on which the Globe turns is 
called its Axis * ; which in the artificial 
Globe is real, in the natural only imaginary. 

The two extreme Points of the Earth's 
Axis are called its Toles^ viz. the North, 
dialled the Ar£iic ; and the South, called the 
Antardiic. 

The Earth is foppofed to be furrounded 
with feveral imaginary Circles, which are 
^thcr drawn upon the artificial Globe, or 
expreflfed by the Wooden and Brafs Work 
about it. 

Thefe Circles arediftinguifhed into Greater^ 
2inA Lejfer. The greater Circles divide the 
Globe into two cqilal Parts, the lefler into 
unequal. ^ 

Of ihe Greater Circles ^ viz. tloe Horizon, 
the Equator, Meridians, and the Ecliptic. 

I. The Horizon, which is exprcflcd.by 

* The Reader who deHres to know the deri*vaiton of the 
terms of Art made nfc of in this Trcatife, is referred CO 
larger fyflesis, particularly Gfr^mr's Geographical Gram- 
mar, P. I. J r. — Huhn€r% loCrodui^on to Geography, 
C\ I. — 6. 

the 



Ch. 1. its Points and Circles. 3 

the upper Surface of the wooden Circle in 
which the Globe ftands, divides the Globe 
into an upper and lower Hetnifphere. This 
is called the Rational Horizon, to dlftinguifh 
it from the finjibk or apparent Horizon^ 
which bounds our Profpeit all round us, 
and which is greater or lefsj according as wc 
ftand higher or lower. Fur Example, an 
Eye placed at five Feet above the Surface of 
the Earth or Sea, fees two Miles and three 
Quarters every way ; but if it be at twenty 
Feet high, it fees five Miles and an half. 

The Riling and Setting of the Sun and 
Stars properly refpeCts the Rational Hori- 
eon i that is, they rile when they get above 
it, and fet when they fink below it : But, 
by reafon of their vaft Diftance from us, 
the Rational and fcnfible Horizon are to be 
- confidered, in this Cafe, as one and the 
fame. 

The wooden Hoiizon of the Globe has 
fevera] Circles drawn upon it. The out- 
ermoft is marked with the Points of the 
Mariners Compafs ; of which the Eaji, 
Wefi, North, and South, are called the 
Cardinal Points^ dividing the Horizon into 
four Quarters. Each of thefc Quarters is 
fubdivided into eight Points, in all tliiity- 
two, called Rumbs ; and Lines drawn from 
any Point upon the Surface of the Globe 
towards the feveral Rumbs, are called 
B 2 Rianb 
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4 ^Tbe Terrejirial Globe, Part I. 

Rumb Lines. The other Circles upon the 
Horizon will be confidercd afterwards, 

11. The Equator divides the Globe 
into the Northern and Southern Hcmif- 
phcres. This is what SailOT.s call TTje Line ; 
and when they oafs over it at Sea, they 
are faid to crofs the Line. From tWs Line 
the Degrees of Latitude are counted towards 
the Poles, viz. go towards each Pole *. 

IIL Semicircles reaching from Pole to 
Pole, and cutting the Bquator at right 
Angles, are called Meridians. 360 fuch 
Semicircles, drawn at equal EHftances, quite 
round the Globe, mark the Degrees of Lon^ 
gitudey which are numbered upon the Equa- 
tor, and are counted from the firft Meridian. 

The Meridian ^ which pafTes through 
FerOj one of the Canary Iflands, is genc- 

- ♦ Every Circle, whether great ca* froall, is fui^fcd to 
te divided ipto 360 cc^ual Parts called Degrees. Two Lines 
drawn from any two Points in the Circomference of a Circle 
to the Center (except two Points that lie io a ftrait 
Fig. I . Line with the Center, as A and £) form an An- 
gle at the Center which is called an Angle of ib 
many Degrees, as are contained in the Arch of the Circle 
betwixt the t\vo Points. Thus an Angle of 90 Degrees, or 
right AnglC} is meafured by I of the Circle ; an Angle of 
45? *>y ¥• ACB is an Angle of 90Q, BCD 450 ACD 
13^0. N. B. A Degree is divided into 60 Minutes, fL 
Jidinute into 60 Seconds, a Second into 60 Thirds, £^r. 

So. much as any Angle, or Arch of a Circle, wants of 
90 Degrees, is odled the CompUment of that Angle <lr 
Arch ; as D E is the Compliment of the Arch B D, and 
6f the Angle BCD. 

rally 



Ch. I . its Pomfs and Grcles. 5 

rally made the firil Meridian upon the 
Terreftf ial Globe. 

But different Nations fix the firft Meridian 
in different Places : Some Englijl^ Geogra- 
phers and Map-makers, >»make that to be 
the firft Meridian which palies thro' London. 
And tliQ Longitude is counted from it, Eaft 
and Weft. 

Two of thefe Semicircles joined together, 
fo as to compleat the Circle, are called 
JVhoIe Meridians. Such a one is exprcfTcd 
by the brazen Circle in which the Globe 
turns, and by which it is divided into the 
Eaftern and Weftern Hemifpheres. The 
graduated Edge of this Meridian reprefents 
the Meridian of any Place, when, by turn- 
ing the Globe, the Plac^ is brought juft un- 
der it. , 

Meridians at fifteen Degrees diftance from 
each other are called Hour-circles ; becaufe 
the Places that each of them pafs through 
iiave Noon an Hour earlier than at fifteen 
Degrees more Weftward, and later than at 
fifteen Degrees more Eaftward. Hence the . 
Longitude is often exprefled by Hours, as 
Long. W. of London 4* 17" for 64" 15' mji 
of London. 

N. B. The Horizon and Meridians arc 
called changeable Circles ; becaufe by chang- 
ing our Place, Eaftward or Wcftward, we 
change our Meridian; fince the Meridian 
of any Place is a Circle pafling, North and 

B 3 Soutlv^ 



6 The Terr^rial Globe, Parti. 

. South, diredlly over it. And by remov-r 
* ing towards any Point of the Conipafs wc 
change our Horizon, both fenfible and Ra- 
tional j fincc both the Profpe<3: all around 
us, and the Hemifphere which wc ftand 
in the Middle of, are now bounded by difr 
ferent Circles than they were before. 

The Changeablenefs of thefe Circles is 
reprefented by the Globes being made to 
move within them ; by which Means any 
Place can be brought under its proper Me- 
ridian ; and into the Middle of the He- 
mifphere which is bounded with its proper 
Horizon. 

IV. The Ecliptic cuts the Equator 
obliquely in two oppofitc Points, making 
with it an Angle of twenty-three Degrees 
and an half. This is that Circle round the 
Earth, which anfwers to the Sun's apparent 
annual Path in the Heavens : or it is fuch 
a Circle on which if you fuppofe a Man 
to travel round the World in the Space of 
• a Year, keeping pace with the Sun*s appa- 
rent annual Motion, /. e. about fixty-feven 
Miles a Day, and fuppofe he has the Sun 
'•jcrtical^ or diredlly over his Head, the 
firft day at Noon, he will have the Sun 
I direftly over his Head every day at Noon 

throughout the Year. 

This Circle is divided into twelve times 
30 tfcgrws, in all 3^60, Theiib twelye Por- 
tions 
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tkms of the Ecliptic are called by twelve 
difierent Names, viz. 

I. V Aries, the Ram^ 2. « Taurus, the 
Bull. 3. n Gemini, the Twins. 4. ss Can^ 
cer, the Crab. 5, a I-eo, the Ldon. 6. nR 
Virgo, the Virgin. 7. ^0^ Libra, the Bal- 
Jance. 8. t^ Scorpio, the Scorpion. 9. ^ ^^^ 
Sagittarius,"/]^^ Archer, i o, b* Capricomus, 
the Goat. 11. ^r Aquarius, /A^ Waterer. 
12. K Pifces, </&^ FiyZr^j *. 

Thefe Names refer to the Stars, among 
which the Sun feems to pafs in his annual 
Circuit round the Earth. Thefe are called 
the twelve Signs of the Zodiac -f-. If we 
would know to what Part of the Eclip*- ^ 
tic the Sun is vertical any time of the Year, 
we may learn it from the four innermoft 
Circles upon the wooden Horizon. ' 

On the firft, or innermoft, are marked 
the Degrees of the twelve Signs. 

The fecond has the Names, Charaflers, 
and Figures of thofe Signs. 

The third is a Calendar of Months and 
Days, according to the New Style, anfwering 
to the Degrees of the twelve Signs ^ by 
which is feen what Sign and Degree the Sun 
•j» in every Day throughout the Year. 

* Tli« Reader may fee a memorial Stanza for the 
Twelve Signa and their Order in Dr. lVatts\ Aftronomy, 
P. 9. or a fingle Latin Diftich in the Grudm ad Parnajfum^ , 

on the word Zodiacus. 

- 1 Concerning the Invention of thus dividing the Zodiac, 
the Reader may, perhaps, be pleafed with confulting the 
Sf^ucl to tbf ^t\k roL of Nature di/playfiii Dialogue L 

B 4 The 1 



$ 7ht Terrejirid Globe, Part I, 

The fourth is a Kalendir, in tbo fame 
manner, according to the Old Style. 

N. B. Points at 90 Dqgrtea diftant firom 
any greater Circle, are called the Pbles of 
that Circle, But when we fpeak of t h e 
Poles, without memiomng the Circle to 
which they relate, we always mean the 
Pdes of the Equator, x;7hich are the £x^ 
trcmities of the Axis of the Earth's diurnal 
Rotation. Thefe are alfo called die Pdes 
of the World. 

Suppoie the Earth were cut iii half at 
any greater Circle, it would produce a 
Plane, which is called the Plane of that 
Circle; as the Plane of Hu Equ^ftof^ the 
Plane of the Meridian^ &c% 

A Map reprelenting the Surface of half 
the Globe, is faid to te prcgcftcd upon the 
Plane of the Meridian, when the Pole of 
the Meridian is in its Center; and the 
Poles of the Equator are in the Periphery 
or Circumference. A Map projected up* 
on the Plane of the Equator, has the Pole 
of the World in its Center. A Map pro^ 
jcdted upon the Plane of the Horizon of 
London^ has London in the Middle of it* 

N. B4 Maps of the World are generally 
projedled upon the Plane of the Meridian ; 
but Maps of the Stars upon the Plane of 
the Equator, or of the Ecliptik:. 

Of 



Of the Lejfer Grcksj viz. the Tropics, the 
Polar Cirdes, Parallels of Latitude, and 
the Horary Circle. 

I, The TROf ics are two lefler Circles, 
each at 2 34: Degrees diftance from the 
^u^tor^ to wliich they are parallel or equir 
diftant in all Parts. That on the North 
^ the Equator is calkd the Tfopi€ of Cancer^ 
to which the Sun is vertical at the Summer 
Solfliqe, or longeft Day of the Year to the 
JMorthern Hemifpljere. That on the South 
is the Trepic of Capric&m^ to which the 
Sun is vertical at our winter Solflice, which 
is the . longeft Day of the Year to thb 
Southern Hen^iiphere, 

II. The two Polar Cihcles are pa^ 
rallel to the Tropics, each at 234. Degrees 
diftance from the Pole. The Northern is 
caRed the ^^ic Circle^ the Southern the 
^fitarStic* 

N. B. A Globe which does not confift 
of one continued Surface, btit only of the 
greater anyl lefler Cirdes, made of Brafe, 
Wood, Pafteboard, ^r. jind put together 
in their natural order, is called an ArmiU 
iary Sphere. 

Other Circles drawn parallel to the 
Equator are called Parallels of La- 
TITPP* • 99i Qf ratb?r.89, fuch Circles 

I drawn 
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drawn at equal Diftances betwixt the E- 
quatOT and the Pole, mark the Degrees of 
Latitude^ which are numbered on die gra- 
duated Edge of the Brazen Meridian. 

The Parallels of Latitude and Meridi^ 
arts are the Lines which are drawn upon 
Maps, crofiing one another^ and marking 
the Degrees of Latitude and Longitude. 

• 

III. The Brafe Circle with an Index; 
faften'd at the Norjth Pole of the Globe, is 
called the Horary Circle; it is di- 
vided into ^wice 1 2 Hours, anfwcring to the 
Time in which the Earth performs its di- 
urnal Revolution : The upper 12 is for iz 
at Noon, the lower for, 12 at Night, 

CHAR 11. 

Of the Divijions of the Earth. 

TH E whole Surface of the terraque- 
ous Globe admits of feveral difFereqt 
Divifionsj as 

First, By the various Pofirions of the 
Globe in refpedl to the Horizon. 

I . Where the Poles of the Horizon are 
in the Equator, it is called a Jiight Sphere 5 

bccaufe 
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becaufe then the Equator, and all its Pa- 
rallels, cut the Horizon at right Angles. 
There the Poles of the World are in the 
Horizon j all the Stars rife and fet, and the 
Days and Nights are always equal. 

2. Where the Poles of the World are 
the Poles of the Horizon, it is called a Pa~ 
rallel Sphere ; the Equator, and all its Pa- 
rallels, being then parallel to the Horizon. 
There the Sun, Moon, and Stars, appear 
to move round in Circles parallel to the 
Horizon ; the fame Hemifphere of fixed 
Stars is always above the Horizon ; and 
there is but one Day and one Night in a 
Year, each of fix Months. 

3. When the Poles of the Horizon are 
any where betwixt the Equator and the 
Poles of the World, it is called an Oblique 
Sphere ; the Equator, and its Parallels, 
there croffing the Horizon obliquely. There 
feme Stars never fet, others never rife ; the 
Days and Nights are of different Lengths 
in different Seafons of the Year ; and there 
one Pole of the World only is feen, whicli is 
elevated, more or Icfs, according to the 
Obliquity of the Sphere. For the Eleva- 
tion of the Pole, in any Place, is the Height 
of it above the Horizon, meafured by De- 
grees on the Meridian ; and it is always 
equal to the Latitude of the Place ; So that 
the Pole being duly elevated for any Plac^, 

ifld the Place brought under the graduated 
Edge 
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Edge of the brazen Meridian, it is exadly 
in 3ie Pole of the Horizon* 

Secondly, The Divifion of tlie EarA 
into Zones. 

The Tropics and Polar Circles divide the 
Globe intso five Zones ^ or Belt$« which have 
their Names from the different Degrees o^ 
Heat and Cold, which, by their Situationy 
they are fubjeft to, viz. One Torrid Zone^ 
two T^mperate^ and two Frigid. The 7J?r- 
rid Zone lies betwixt the two Tropics ; the 
two Ten^erate Zones are comprehended be- 
twixt the Tropics and Polar Circles > and 
the two Frigid Zi^nes lie within the Polar 
Circles *. 

Thirdly, The Divifions of the Earth 
by the reladve Situation of its Inhabitants 
to one another, in refpe<St to Days and 
iSeafbns. 

I. Thofe who live in the fame Degree 
of Longitude, and in equal Latitudes, one 
North, the other South of the Equator, 
are called Antaci. The Hour of the Day 
and Night are the fame widi both, but 
the Seafons of the Year are contrary. 

2t Thofe who live in the fame Latitude, 
but in oppofitc Points of Longitude, are 

• -The Ancients imaging the Temperate Z.ones only were 
^habitable, fee Ovid Metamorphof. B. I. 1. 49, 50. rirgil 
'Gcorg, B. L 1. 233— 8. 

called 
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Called Periaci. Their Length of Days 
and Seafons- of the Year are the fame ; but 
their Days aad Nights are contrary. 

3. Thofe who live in equal Latitudes,' 
01^ North, the other South, and alfo ia 
opposite- Points- of Longitude, are c;^lled 
Antipodes. Thefe have D^ys, and *Night&, 
and the Seafons of the Year^ all contrary 
to onq another ^-f-. 

Fourthly,; The Divifion of the Earth 
by Climates^ 

Climates are bounded by Parallels of Lati- 
tude, drawn at fuch a Diftance from each 
other, as that die longcft Day at the leffer 
Parallel, ei:ceeds that at the next greater Pa- 
rallel, by hajf an Hour. There are twenty- 
four fuch Climates betwixt the Equator and 
each. Polar Circle, which grow narrower as 
they lie farther diftant from the Equator. 
And there are reckoned fix Climates xnore 
from each Polar Circle to its Pole, which 
increafe not by half Hours, but by Months. 

t There is another old Diviiion of the Inhabitants of 
the Ewih, with refpcdt to their Shadows, ^vix^ into-^vV, 
firi/cii, &c. {€t Cordon, ?. I. ^ i. 
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Fifthly, The natural and political 
Piviiions of die Earth. 

By the natural Divijion we mean that 
^hich Nature has made in the Surface of 
the Globe, as Land and Water. The Land 
is again divided into Continents^ IJlandiT^ 
PeninfulaSy Ifihmms^ 'Promontories^ Coafts, 
&c. The Water is alfo diftinguiflied into 
Seas, Oceans^ Lakes, Gulphs^ Bays, Straits^ 
Rivers, &c. 

•The political Divifion of the Earth is 
made by Men^ who have diftiuguifhed it 

into 
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into four garters ; and thefe again into 
Empires, Kingdoms, States, Republics, Prirt' 
cipalities, Provinces, Counties, Parijbes, &c. 
For a particular Defcription of all which we 
refer to Gordon's Geographical Grammar^ 
or fome larger Syftem of Geography. 




CHAP. III. 



Defcription of the Celejiial Glohcj 
its Points ami Circles. 

THE Celeftial Globe is an artificial 
Reprefentation of the Heavens, hav- 
ing the fixed Stars drawn upon it, in their 
natural Order and Situation. 

It is not pretended that the Celeftial 
Globe is fo juft a Reprefentation of the 
Heavens, as the Terreftrial Globe is of the 
Earth ; becaufe here the Stars are drawn 
upon a convex Surface, whereas they natu- 
rally appear in a concave one. But fup- 
pofe the Globe was made of Glafs, then 
to an Eye placed in the Center, the Stars 
which are drawn upon it would appear in 
a concave Surface, juft as they do in the 
natural Heavens. 

As the Terreftrial Globe, by turning on 
' its Axis, reprefents the real diurnal Motion 
^5 of 



I 



1 6 5& Ceie^l Gldbb, l^art I* 

of the Earth ; fa the Celeftial Globe, by 
turning on its Axis, reprefents the apparent 
diurnal Motion of the Heavens* 

The Circles and Points which are eithet 
peculiar to the Cclcftiiftl Globe, or which 
have not been taken notice of in explaining 
the Terreftrial, are thefe that follow : 
. J, The Zodiac^ which is a Hoop, or 
Belt round the Heavens, of about fixteen 
Degrees broad ; along the middle of which 
runs the Ecliptic^ or the Sun's annual Path. 
The Signs of the Zodiac are the fixed Stars 
that • are contained in this celeftial Belt ) 
and which, for diftindion fake, ate thrown 
into twelve ConJielJations^ or AJierifmSy and 
iarc C5^Hed Aries^ Taurus^ &c. 

z. The two Qlures *, which are whole 
Meridians, one paffing thro* the Jfirft Poial 
of Aries and lairdy where the Ecliptic 
croflcs the Equino^iaK (the Circle that an- 
fwers to the Equator on the Terreftrial 
Globe.) The other paffing thro' the firft 
Points of Cancer and Capricorn where the 
Ecliptic touches the Tropics. The former 
is called the EquinoSiidI Coturt^ the latter 
the SolJHcial Ckflore.. 

3- The firft Points of Aries and Libm 
are called the EqmnoSial Points f j bcjcauf^y 

• The Name comes from TciXof mutilus aod ovpd cavda^ 
becaufe they are often rcprefcnted only as ba]f Meri^am^ 
which arc not cooiplcceljr icen in a^ C}hliqiie Sphere* . 

t B^noQid, from'^wx cqcal^ and Vix Night* 

when 
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when (he Sun is in either of them, tha 
Day and Night is every where equal. 

4. The firft Points of Cancer and Ca- 
pricorn are called the SolJIical Points * ; 
becaufe when the Sun arrives at either of 
them, he leems to Hand in a manner ftill, 
in refpedt to his apparent motion from and 
towards tiie Equinoiftia!, for feveral Days. 
When he Is in one Solftical Point, he 
makes the longefl Day ; when in the other, 
the (horteft, to one and the fame Northern, 
or Southern Hemifphere. 

5. The Point in the Heavens jiift over 
our Head is called the Zenith; and the op- 
pofite Point to it, juft under cur Feet, is 
called the Nadir. Thefe two are tlie Poles 
of the Horizon, 

Imaginary Circles, drawn thro' the Zenith 
and Nadir, and cutting the Horizon at 
right Angles, are called Vertical, or Azi- 
iiiuth Circles. Hence the Diftance of the 
Sun, or a Star, from the Meridian, or 
South Point of the Heavens, meafured by 
Degrees upon the Horizon, is called its 
Azimuth \ or fometimes the Azimuth is 
reckoned from any othcF of the cardinal 
Points. 

The Azimuth of the Sun, or a Star, 
from due Eaft or Weft, at the Time of 
its Riling or Setting, is called its Amplitude. 

* Zoipmt, from Sslu fiat 
landing Place. 
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6. The Brafs Quadrant of Altitude^ 
fcrewed upon the Zenith, and laid down 
to the Horizon, reprefents a Quarter of a 
vertical Circle. It is called the ^iuadrant 
of Altitude^ from its Ufe in taking the Al- 
titude, or Height, of the Sun or Stars, 
above the Horizon, by means of the 90 
Degrees marked upon it. The Sun's 
Height at Noon above the Horizon is 
called his 'Meridian Altitude ; and when he 
reaches that Height, he is faid to Culminate. 

The Diftance of the Sun, or a Star, 
from the Horizon, below it, is called its 
Deprejjion. 

Imaginary Circles drawn parallel 60 the 
Horizon, thro' every Degree of the ver* 
tical Circles, are called Paralleb of AJ^ 
titudej or, (by an Arabick Name) J^i- 
cantors. . . - : 

7. ^he Poles of the EcUptic are generally 
marked on the Celeftial Globe, whkii fell 
in the Ardic and Antarctic Circles, at 23^ 
Degrees diftance from the Poles of dieEqui- 
nodial. 

8. Great Circles cutting the Ecliptk: at 
right Angles, and croffing one another at 
its Poles, are called Circles of Longitude. 
And if you imagine other Circles to be 
drawn parallel to the Ecliptic, thro' every 
Degree of the Circles of Longitude, th^ 
will be Parallels of Latitude upon the Ce- 
leftial Globe. For Longitude and Lfititwk 

• on 



CH. 3 ■ '^^ Points and CircAi. i g 

on the Celeftial Globe, bear jufl the fame 
relation to the Ecliptic, as they do on the 
Terreftrial Globe to the Equator. 

Thus, as the Longitude of Places on the 
Earth is meafured by Degrees upon the 
Equator, counting from the firft Meridian j 
fo the Longitude of the heavenly Bodies is 
meafured by Degrees upon the Ecliptic, 
counting from the firft Circle, or Line of 
Longitude, viz. that which palTes thro' 
the firft Point of Aries. And as Latitude 
on the Earth is meafured by Degrees upon 
the Meridian, counting from the Equator ; 
fo tiie Latitude of the heavenly Bodies is 
meafured by Degrees upon a Circle of Lon- 
gitude, counting either North, or South, 
from the Ecliptic. 

The Sun has no Latitude, being always 
in the Ecliptic : nor do we ufually fpsak of 
his Longitude : but his Place in the Ecliptic 
is exprefled by fuch a Degree and Minute, 
of fuch a Sign; as 5 Degrees of Taurus, 
iiiftead of 35 Degrees of Longitude. 

9. The Diftance of any heavenly Body 
from the Equinoctial, meafured upon the 
Meridian, is called its Dediiution. Tliere- 
fore the Sun's Declination, North or South, 
at any Time, is the fame as the Latitude 
of the Place on Earth, to which he is then 
vertical ; which is never more than 234 
Degrees. Therefore, alfo, Paralieh of De- 

f^mtion on the Celertial Globe, are the 

C 2 very 
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very fame as Parallels of Latitude on the 
Terrcftriah 

Stars may have North Latitude^ and South 
DecHnatiojt^' znA vice verfa. 

Irhc fame Thing which is called Longi^ 
tude on the Terreftrial Globe, is called 
right Afcenfion on the Celeftial ; vi%. the 
Sun, or a Star's Diftance from the firft 
Meridian, or that which pafles thro' the 
firft Point of Aries, counted on the Equi- 
nodial. 

Aftrdnomeffe alio fpeak of oblique Afcen^ 
Jion and Defcenfion-y by which they mean 
the Diftance of that Point of the Equi- 
nodial from thfe firft Point of Aries; which,* 
in an obKque Sphere, rifesy or fet«, at the 
fame time that the Sun,^ or Star, rifes, oi* 
fcts. 

Afcenjional Differeniey is the Difference 
betwixt right and oblique Afcenfion. The 
Sun's afcenfional Difference, turned into 
Time, (i. e. reckoning one Degree to be 
four Minutes, and fifteen Degrees one Hour) 
is juft fo much as he rifes before, or after, 
fix a Clock. , 

The Hemifphere of Stars, which is vifi'^ 
ble by Night, is continually changing,' in 
a right or oblique Sphere, by reafon of the 
Sun's apparent Motion round the EcIipticJ 
in a Year. 

When the Sun gets fo near a Star, as that 
the Star is Ind in his Beams,* it is faid to fdC 

Heliacally : 
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JSeliacally : and when after its Conju-ndion 
with the Sun, it becomes vifible ag;^in, it 
is faid to rife Heliacallyf 

A Star that rifes, p;: fets, in the Morn- 
ing, when the Sun rifes, is faid to rife, or 
fet, Cofmically. 

A Staf which rifes, or fets, in the Evenr 
^ng, when the Sun fets, is faid to rife, or 
fet, Achronically. 

.♦. -*L -•■ A. A -♦ A. .♦. A A if, jfi A A «fc A A A A tti i t i iti A iti iti i t i A A A •*- -*• -* -*■ -♦- » -*^ •«• * * 
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CHAP. IV. 

O/* /^^ Divijions of the Heave?tSy 
and the Conjlellations. 

TH E Stars appearing to bje of differ- 
ent Sizes, . fome greater, and fome 
lefs, Aftronomers have divide4 them into 
jSx Clajfes^ or Magnitudes 5 and the Stars o^i 
each Magnitude are diftinguiihed by differ- 
ent Marks on the Celeftial Globe. 

They have alfo diftinguifhed the Starj, 
in refpedl to their Situation in the Heavens, 
into feveral Confiellatiom^ or AJimfms^ called 
Stella Formaiay to which they have given 
Names : to fome the Names of Men j to 
pthers the Names of Beafts, Birds, and fe- 
yeral other Things, as fancy led them. T'le 
Images of thofe Animals, and other Things, 

C 3 f^^Ww 
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from whence the Names of the Conftella* 
tions are taken, are drawn upon the Ce-r 
leftial Globe, over the feveral Parcels of 
Stars which arc called by thofe refpedlive 
Names *. 

The Conftellations are cjivided into 
JSforthern and Southern ; befides the twelve 
Zodiacal Signs, which lie in the Middl9 
betwixt both. 

In the Northern Regions the Ancients 
formed twenty-one Conftellatiofis, ^^iz^ 
Urfa Minor, or the little Bear ; Urfii Majir^ 
the great Bear ; Draco, the" Dragon ; , Q^ 
pbeus; Cq/ftopeia; Andromeda y TriangtStSh^ 
the Triangle ; ' Perfeus, with Medufd^ Head \ 
Auriga \ Bootes ; Corona Septentrionalis^ 
the Northern Crown ; Hercules ; Lyra, 
the Harp y Cygnus, the Swan ; Pegafus, the 
flying Horfe; Equiculus^ the little Horfe^'s 
Head; DelpbinuSy the Dolphin; Sagitta, 
the Arrow \ Aquila, the Eagle or Vultur y 
Serpens, the Serpent} and Serpentarius, 
the Man who bdds it. 

To thefe the Moderns have added fcven 
nl more, as Anttnous, near the Eagle ; 
Coma Berenices, or Berenice's Hair, near the 
Lion's Tail j Leo Minor, the little Lfion, be-, 
twixt the hlon ^nd the great Bear, C?c. 

* iV. J5 The letters of the Greei and LatlM Alpha- 
bets, which are placed by many of the Stars on Sevrx's 
Celedial Globe, are thofe by which Ba)[er has marked 
them in hit Catalogue of the Stars. 

J South 
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South of the Zodiac die Ant'ients num- 
bered fifteen Cunftelhitions, -j/z. Cctus, the 
Whale J the River Eridafuis ; Lepus, the 
Hare ; Orion, which is the moft glorious 
Conftellatloii of all; Chnis Majoi; the great 
Dog ; Canicula, the little Dog ; Argo Nt^- 
vis, The iihip Argo; HyJra; Crater, the 
Cup i Co!-vu!, the Crow ; Centaurm, the 
Centaur; Lupus, the Wolf; Corona Aujhalis, 
die Southern Crown ; jira, the Altar ; and 
Pifds Juftralis, the Southern Filh. 

To theie the Moderns have added twelve 
Conftellations more, which lie fo near the 
South Pole, diat they cannot be feen in our 
Northern Latitude. 

There iU'e ftii! fome Stars fcattered about 
the Heavens, out of anv of the Conrtella- 
tions, which are called Unformed Stun. 

Some remarkable Parcels of Stars, in 
fame of the Conftellations, have alfo ob- 
tained Names by themfelves ; as the Plei- 
ades, or feven Stars *, in the Conftellation 
Taurus; Clw/es's Wain, which are fevcn 
bright Stars in the hinder Part of the great 
Bear : the three in his Tail are fuppofed 
to reprefent the three Horfes, and the 
other four die Wain- The two hinder- 
mod Stars in the Wain are alfo called the 
Pointers^ becaufe they point to the Pole 
Star, which is in the Tip of the Tail of the 

ire now vilible lo the naked E/c, 
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little Bear ; that is, a Line dravvn thro' 
thefe two Star^, and protra(!ted as far a3 the 
Pole^ will nearly touph the Pole Star. 

Many fingle Star5 alfo, efpccially of the 
firfl and fecond Magnitude, have particular 
Names given them j as Sinus, in the great 
Dog ; 4ldeb(iran, or the full's Eye ; Prth- 
cyon, in the Ijttlp Dog ; ^rSltfrus in Bootes ; 
Kegel, in Orion ; the Lion's Heart ; and 
Deneb, in his Tgil j Spica Virginis, or the 
Ear of Corn in the Virgin's Hand ; Calioir 
^nd PolIuXy in the Cppftellation Gemini j 
and fev^ral others. 

The Galaxy, or Milky Way, is a broad, 
irregular, whitifh Circle, in fbme Places 
(double, but for the moft part fingle, fur-^ 
rounding the whole Heavens, Modern 
Aftronomers have difcovered, by their 
Telefcopes, that there is an innumepable 
Multitude of §tars in thofe Parts of tHe 
Heavens, which are tpo fmall to be di- 
ftinguifhed by the naked Eye, whofe united 
Rays occafion the flaining Whitenef? of that 
Circle *. And to the fame Caufe they afcribe 
fome other bright Spots in the Heavens, as. 
particularly the Fr4fepe^ or Affes and Man-r 
ger, in the Conftellation Cancer. 

As for the Connexion betwixt the feve-^ 
ral Parcels of Stars, which form the Coa- 
ftellations, and the Figures after which 
they are named, it can hardly be difco* 

• Theft are called ZuUa Utiakhx 

vcr?4 
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jffired in the Conflellations themfelves ; ex- 
cept perhaps in a very few of them, as 
Charles's IFain may be fuppofed a little to 
reprelent a Wain or Waggon with three 
Horles ; but a very ftrong Imagination 
would find it extremely difficult to difco- 
ver any fuch natural Referablance, betwixt 
the Bulk of t!ie Conftellations, and the 
Figures they are named by. The Author 
of SpeSiacle de la Nature, Vol. I. has an 
ingenious Conjedure on this Head, viz. 
He conceives it highly probable that the 
■Zodiacal Conftellations were firft formed 
and named by the Egyptians, who dealt 
much in Hieroglyphics, or rayflic Figures ; 
by which they exprefled, in a covert Man- 
ner, The Doftrines and Secrets of their Rcr- 
ligion, Philofophy and Politicks. Thus a 
i,;w; was the Hieroglyphic of Strength and 
Fortitude, a Hcrfe of Liberty, a Circle of 
Eternity, ©"c. Now this Author imagines 
the twelve Signs of the Zodiac were fuch 
Egyptian Hieroglyphics, by whicli they 
detif^ned to exprcfs or reprefent fjme re- 
markable natural Occurrence in each Month 
of the Year, as the iiuu was palling thrq' 
the refpeiflive Conftellations. 

The firft three Months, beginning from 
the vernal Equinox, were remarkable for 
the Produiftion of thofe Animals which 
fhcy moft ufcd and valued, "vis:. Shgip, 
and Coafs. The Lambs come firif, 
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which arc reprefented by their Parent the 
Ram ; next the Calves^ reprefented by the 
Bull ; and then the Kidsy which common- 
ly come in Pairs, and which therefore gave 
the Name to the third Conftellation. But 
inftcad of the Twin Kidsy the Greeks have 
iincc fubftituted the Twin Brothers Cajior 
and Pollux. 

When, in the fourth Month, the Sun is 
arrived at the Summer ^olftice, he difconti*- 
jiues his progrcfstowards the North Pole, and 
begins to go back again to the Southward-^ 
which retrograde Motion the Egyptians exi» 
prei]^d by the Craby which is faid to go back- 
ward. 

The cxceflive Heat that ufually follows 
\ii the next Month is fignified by the Lion^ 
an Animal remarkable for his Strength and 
Fiercenefs. 

Nothing could be more proper than the 
Symbol for the Harveft Month, viz. the 
Virgin Reaper or Gleaner with an Ear of 
Corn in her Hand. Our Author here Re- 
marks by the Way that the Arabic Name 
for the Ear of Corn, viz. Sibbula or ^ibhul^ 
was probably given to the Virgin who car^. 
ried it, and might give rife to the Fable of 
the Erythraean Sibyls who was infpired to 
fbretel Years of Plenty or Scarcity ; and 
from whom fome other Women, who pre- 
tended to the Gift of Prophecy, were like- 
wife 
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wife called Sibyls^ as the Delphic Sihyl^ the 
Cumaan Siiyly &c. 

The feventh Conftellation, when the 
Sun arrives at the Autumnal Equinox, is 
exprefled by the Ballancey or Pair of Scales 
in EquilibriQ^ becaufe Days and Nights arc 
then every where equal. 

OBober is often a fickly Seafon, when 
the Surfeits got in the hot Months of the 
Summer produce their fatal Effects ; the 
Symbol is therefore the Scorpion^ who 
wounds with a Sting in his Tail, as he is 
going away. 

The Diverfion of Hunting, which is 
chiefly followed after the Fall of the Leaf, 
is fignified by the Sagittary or Archer ; 
which the Greeks have probably changed 
into the fabulous Centaun 

As the Crab, which goes backward, fig* 
nified the Summer Splftice, when the Sun 
begins to go back from the Northern Tropic, 
fo the Goaff which delights to browfe up 
Hill, is the Symbol of .the Winter Solftice, 
' when the Sun begins to afcend from the 
Southern Tropic, and is continually mounts 
ing higher and higher for the enfuing hjilf 
Year. 

Aquarius J or the Water pQtj fitly re- 
prefents the Rains and Snows of the Win- 
ter. And, 

^be two Fijhes in a Band^ had jn-obably 

a Re- 
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a Reference to the Prime fiffaing Seafbn, 
which begins in February. 

As for the reft of the Conftellations, 
which are out of the i^odiac, the Bulk of 
them were formed by the Grecians^ who imir 
tated the Egyptians in giving the Names of 
Men and Animals to Parcels of Stars ; but 
without any fuch particular Reafbns as the 
Egyptians had for naming the twelve Signs 
of the Zodiac. 

This is the Subftance of what that Au;- 
thor fays upon this Subje<5t. How far he 
has hit on the Truth of the Caiib» cannqt 
now be determined ; however. 

This I dare boldly tell, 
'Tis To like Troth, *twill ferxre our Turn as well. 

CowLEr. 
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CHAP. V. 

^e UJe of the Globef. 

ROBLEM I. To find ^t Latitude 
and Longitude of any given Place on 
the Terreftrial Globe. 



Bring the Place to the graduated Edge 

of the brazen Meridian ; then the Degree 

marked on the Mepdian oyer it fhev^s its 

. JLjatitude , and the Degree of the Equator, 

5 then 
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then under the Meridian, ftiews its Lon- 
gitude. Hence, if the Latitude and Lon- 
gitude of any Place be given, the Place is 
eafily found, by bringing the given Longi- 
tude to the Meridian, for then the Place 
will lie under the given Degree of Latitude 
Upon the Meridian. 

t 

■ 

Prob. IL To find the Diftance of any 
two Places on the Terreftrial Globe. 

Lay the Quadrant of Altitude on both 
Places 5 or take the Diftance between them 
with a Pair of Compafles, and apply it to 
the Equator. The Number of Degrees on 
the Quadrant between them, or betwixt 
the Feet of the Compafles on the Equator, 
reduced to Miles, (that is, 70 to a De- 
gree) ihews their Diftance in Miles. In 
the fame manner the Diftance of any two 
Stars may be found on the Celeftial Globes 
in Degrees, tho' not in Miles *. 

Prob. II L To find the Ant act y Periaei^ 

and Antipodes, of any given Place. 

Bring the given Place to the Meridian, 
and oblerve its Latitude. The fame Lati- 
tude, counted towards the contrarv Pole, 
and under tlie fame Meridian, fliews the 

* Becaufe not knowing their Diftance from us, wd 
cantfM tell the value in MUei of their Orbits. 

Place 



« 

30 ^ Ufe of tke Ghbes. Part I, 

Place of the Antaci. Keep the given 
Place under the Meridian, fet the Hour- 
Index to 1 2 at Noon, then turn to the Globe 
till the Index Points to 1 2 at Night, and 
the Place that is now under the fame De- 
gree of the Meridian, that the firft given 
Place was, is that of the Periaci. The 
Antipodes of the firft Place are now under 
the fame Degree of the Meridian that the 
Antaci were before. 

Prob, IV. To reaify the Globe for the 
Latitudcy Zenith^ and Buris Place. 

T. For the Latitude -^ Elevate the Pole 
above the llorizon, according to the Lati- 
tude of the Place. 

2. For the Zenith ; Screw the Quadrant 
of Altitude on the Meridian, at the given 
Degree of Latitude, counting from the 
Equator towards the elevated Pole. 

3. For the Buris Place ; Bring the Sun's 
Place in the Ecliptic (found in the Kalen- 
dar on the wooden Horizon, againft the 
Day of the Month) to the Meridian, and 
fet the Hour-Index to twelve at Noon. 

Prob. V. The Hour being given at any 
Place, to find what Hour it is in any 
other Part of the World. 

Bring 
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Bring the given Place to the Mcridlanj 
and fct the Hour-Index to the given Hour ; 
then, by turning the Globe, bring any Place 
to the Meridian, and the Index will point to 
the Hour at that Place. 

Prob^ VI. The Day and Hour at any 
Place being given, to find where the 
Sun is in the Zenith at that Hour. 

Bring the Sun*s Place to the Meridian, 
and note the Degree over it (which is the 
Sun's Declination at that time ;) then bring 
the given Place to the Meridian, and fet 
the Index to the given Hour;, turn the 
Globe till die Index points to 12 at Noon, 
and the Place, on the Globe, which lies un- 
der that Degree of the Meridian that was 
before noted, has the Sun juft then in its 
Zenith. . 

Prob. VII. The Day and Hour being 
given, to .find all thofe Places of the 
Earth where the Sun is Rifing^ Set^ 
tingy or Culminating ; and alfo where 
it is Day-lighty Twilightj or Darkr 
night. 

Find the Place where the Sun is vertical 
at the given Hour (by Prob. VI.) redlify 
for the Latitude of that Place, and bring 
it to the Meridian. Then all the Places 

that 
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diaf are ia the Weft Semicircle of the Ho- 
rizon, have the Sun rijing-^ thofe in the 
Eaft Semicircle have it Jetting y thofe un- 
der the Meridian, above the Horizon, have 
it culminating j and all Places above the 
Horizon, have the Sun fo many Degrees 
above the Horizon as the Places themfekes 
are. Thofe Places that are below the Ho- 
rizon, but within i8 Degrees of it, have 
Tmlight ; and thofe lower than 1 8 Degrees 
have Dark*night. 

Prob. VIIL Any Place, whofe Lati- 
tude is lefs than 664 Degrees, being 
given, and the Day of the Month ; 
to find at what Hour the Sun rifes 
and fets, and the Length of Day and 
Night. 

Redify for the Latitude and Suns. Placed 
then bring the Sun s Place to the Eaft or 
Weft Part of' the Horizon, and the Index 
will point to the Hour of the Sun's rifing, 
or fetting j and the Hour of his rifing, or 
fetting, doubled, gives the Length of the 
Kight, or Day." 

\ 

% 

Prob. IX. Any Place, whofe Latitude 
is more than 6b\ Degrees North, be- 
ing given, to find the Time when the 
Sun begins to appear above the Hori- 
zon, and when it begins vb difappear; 

and 



I 

I 



^^' ■ 



5, The Ufe of the Globes. 3 3 

and alfo the Length of the longcft 
Day or Night in that Place. 

Redtify for the Latitude, bring the 
afcending Part of the Echptic * to the 
South Point of the Horizon, obferve the 
Degree of the Ecliptic which cuts that 
Point, and fee in the Kalendar what Day 
the Sun enters into that Degree, for that 
is the Day when the Sun begins to appear in 
.that Latitude. In like manner bring the 
defcending Part of the Ecliptic to the fame 
Point of the Horizon, and the Kalendar 
will (hew, as before, when the Sun leaves 
that Latitude, and entirely difappears. 
Again, bring the afcending Part of tlie E- 
cliptic to the North Point of the Horizon, 
note the Degree, as before, and the Kalen- 
dar will fliew when the longeft Day be- 
gins J bring the defcending Part of the 
Ecliptic to the faid North Point, and you 
will find, by the fame Method, when the 
longeft Day ends. N. B. The longeft 
Night is every where equal to the longeft 



• N. B. 7hi afienditig Part of the Edlptie is that Id 
which, while the Sun proceeds in his annual Coutfe, he is 
daily afcending, or riGng higher and higher every Day St 
Nooxi> flit dtfuading Part is that in which he is daily 
defcending, or falling lower and lower. Thus, in all La- 
tHudee chttt lie North of the Tropic of Cancer, tl^e alcend- 
M2 Part is the Semicircle from Capricorn to Cancer -, but 
in Latitudes South of the Tropic of Capricorn^ it is the 
Semicircle Uom Cancer to Capricorn. 

D Day. 
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Day. Thus, at the North Cape of Lap- 
landy J I Degrees Latitude, the Sun begins 
to appear above their Horizon, when he ar- 
rives at about 6 Degrees of Aquarius y diat 
is, on the 25* or 31** ci January. Their 
Jongeft Day begins near the Middle of Maj^ 
and the Sun continues above their Horizon, 
without fetting any more, till near the End 
of July. And he goes entirely below their 
Horizon, and their longed Night begins, 
near the Middle of November. So that their 
longcft Day, and longeft Night, are each of 
them upwards of two Months. 

Prob. X, The Latitude of any Place 
being given, and the Day of the 
Month, to find the Beginnings and 
Endy and Duration of Twiligbt^ and 
oi Dark-night . 

Redlify for the Latitude, Zenith, and 
Sun's Place; bring the Point of the Ecliptic 
which is oppofite to the Sun*s Place, by 
turning the Globe wcftward, oreaftward, to 
cut 10 Degrees of the Quadrant of Altitude; 
then will the Index (hew when Twilight 
begins, or ends. And the Time when 
Twilight begins, taken from the Time of 
the Sun^s Rifing, (found by Prob. 8.) leaves 
the Duration of Twilight. And the Tunc 
when Twilight begins, doubled, gives the 
Length of Dark-night. 

IPROB, 
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Prob. XI. The Latitude, Day of thd 
Month, and Hour being given, to re- 
prefent the Face of the Heavens, at 
that Time, on the Celeftial Globe. 

Reflify for the Latitude, and Sun's Place; 
fet the Globe on an Horizontal Plane, with 
its Cardinal Points diredted to the correfpond- 
ing cardinal Points in the Heavens ; turn the 
Globe eaftward or weftward till the Index 
points to the given Hour : then does the 
Surface of the Globe reprefent the Face of 
the Heavens, in relation to the Horizon of 
the given Place, at that Hour; exactly, if 
it be 1 2 at Noon, and pretty nearly if it be 
any other Hour. 






pROB. XII. To find the Latitude and 
Longitude of any given Star. 

^Putthc Center of the Quadrant of Alti- 
tude on the Pole of the Ecliptic, and its 
graduated Edge on the given Star ; then the 
Arch of the Quadrant, intercepted betwixt 
the Star and the Ecliptic, ihews its Lati- 
tude; and the Degree which the Edge of 
the Quadrant cuts on the Ecliptic, is the 
Degree of its Longitude, 

Prob. XIIT. To find the Declifiation 
and Right- AJcenfion of the .Swh, or any 
^ar. 

D a Bring 
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Bring the Sun's Place for any given Time, 
or the Star, to the Meridian ; then the De- 
gree of the Meridian over it {hews its Decli- 
nation ; and the Degree of the Equinoftial at 
the Meridian, iliews its Right- Afccnfion. 

pjioB. XiV. The Place and Day being 
given to find the Sun or Star's eaftern or 
•wejlern Amplitude, oblique Ajcenfion and 
Defcenfon, afcenfiond Difference-, and* 

fimidiurnal- Arch, ■ ^^ 

Redify for the Latitude and Sun's Place^^^ 
bring the Sun's Place, or the Star, to the 
caft or weft Part of the Horizon j then the 
Arch betwixt it and the eaft or weft Point 
of the Horizon, fliews its eaftern, or w'eft- 
fij-n Amplitude.. The Degree of the Equi- 
nodial, where it cuts the HorizoHj fliews 
the oblique Afcenjkn, or Defcifijion-j. and. 
the difterence betwixt the right and ob- 
lique Afcenfion, {or if it be of the Sun, the 
difference betwixt the Hour which the 
Index points to, and Six) is the afcenfwnal 
Difference ; which being converted into 
Time, and added to Six, when the Sun*, 
or Star, declines towards the elevated Pole, 
(/. e. in northern Latitude, when it has 
north Declination) or fubftradted from 
Six, vvhen it declines towards the deprefled 
Pole, gives half the Time of its Stay above 
the Horizon -, which, when we . fpeak of 
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the &un, is called the femidhirtial Arch, 
The Compliment of the femidiurnal Arch 
to Twelve, gives the feminoBurnal Arch^ 
or lialf the Time of its ftay below the Ho- 
rizon. The Sun's femidiurnal Arch, com- 
puted from Noon, gives the Time of his 
Setting J and his feminodi-urnal Arch, com- 
puted from Midnight, givies the Time of 
his Rifing. 

Prob. XV. The Latitude and Sun's 
Place being known, then, if either 
the Hour of the Day., or Ni^ht, or the 
Altitude, or Aztmnth, of ihe Sun, or 
Star, be given, to find the other 
two. 

Reftify for the Latitude, Zenith, and 
Sun's Place ; then 

1. If the Hour be given, turn the Globe 
till the Index points to it, and bring the 
Quadrant of Altitude down to the Sun or 
-Star's Place; lb will the graduated Edge 
(hew the Degree of Altitude ; and the De- 
gree of the Horizon, wliere the Quadrant 
cuts it, fhews the Azimuth. 

2. If the Altitude be given, bring the 
Sun or Star's Place to meet with the Qua- 
drant at the given Altitude; then the In- 
dex will point to the Hour, and the Inter- 
fedKon of the Quadrant and Horizon will 
ftiew the Azimuth. 

D 3 3. :f 



3? 77jf Vfe of the GUes. Part I 

3. If the Azimuth be given, bringdown 
the Quadrant to iiiterfedl the Horizon at 
the given Azimuth ; then, by turning the 
Globe, bring the Sun's Place or Star, to 
meet with the Quadrant, and the Degree 
on the Quadrant where they meet, fliews 
the Altitude, and the Index points to the 
Hour. 

Hence, if the Altitude and Azimuth of 
any Star in the Heavens be talccn by Obfer- 
vation with proper Inftruments, it is ealy 10 
find that Star on the Globe ; and, by taking 
the Altitude and Azimuth of any Star upon 
the Globe at a given Hour, the fame Star 
piay be found in the Heavens *, 

PitoB. XVI. The Latitude of a Place ■ 
being given ; to find the Cofmical, 
jichronical, and Heliacal rifing or lettJ 
ting of any given Star. I 

Rectify for the Latitude ; then 

1. Bring the Star to the eaft or wefl 

Part of the Horizon, obferve the Degree 

of the Ecliptic then rifing; over againft this 

Degree in the Kalendar is found the Day of 

• In taking the Altitude of the Sun, or a Star, by Oh- 
fervation, Alkiwance muft be made for the Refr»flicn or 
bendingof the Rays of Light, in their Paffage through the 
Atmofpherej which is ^reateft near the Horizon, and de- 
creafes lowatd the Zenith, fo as lo be fcnrcc fenfible after 
30 Dearees. Spe a Table of Rcfn^ions to 75 Degreei, 
jnade by Sir I/aac K/i^-iin, in N' 368 of the Pbilafifbict^ 
TroaJiUlitni, and in Ftrgujciih JJlrtiamy, p. 66. 

the 
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the Star's Cofmical rifing or fetting. Thus 
Lat. 5 1 -f N. Siriies riles cofmically Augnjl 1 1 , 
fets cofmically November 16. 

2. Bring the Star to the eaft or wefl: 
Part of the Horizon, obferve the Degree 
of the Ecliptic then fetting ; and over 
againft it in the Kalendar is found the IO;Vy 
or the Star's Achronical rifing or fetting. 
Thus Sirim rifes achronically Vchrmry 6"", 
fets May 14. * 

3. Refliiy for the Zenith, bring the 
^ Star to the eaft Part of the Horizon, and 
» bring down the Quadrant of Altitude on 

the weflern Side, to cut the Ecliptic at that 
Degree of the Qiuidrant, which is the Star's 
Arch of Vifion, (which, if it be a Star of 
tlie firft Magnitude, is the iz"" Degree from 
the Horizon j) obferve the Degree of the 
Ecliptic, which is thus cut by the Qua- 
drant, {which, when the Star riles, is twelve 
Degrees high above the weftern Horizon; 
. and, confequently, the oppofite Point to 
' -this in the Ecliptic is twelve Degrees below 
". 'the eaftern Horizon,) look the oppofite 
Point in the Kalendar, and you have the 
Day of that Star's rifing heliacally. Again, 
bring the Star to the weft Part of the Ho- 
rizon, and the Quadrant to the eaft Side, till 
the 12"" Degree of it cuts the Ecliptic ; look 
for the oppofite Point of the Ecliptic to 
that which is thus cut by the Quadrant, and 
md when the Sun comes to that Point 
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which gives the Time of the Star s heliacal 
fetting. Thus Sirius rifes hdiacally A^- 
guji 26, fets April 27 *. 

Prob. XVIL The Day of the Month 
being given; to find when any Star 
will come to the Meridian, 

Redlify for the Sun's Placcj turn the 
Globe tin the given Star comes to the Me-* 
ridian; then die Index will point to the 
Time fought. 

Prob. XVIII. To find when a given 
Star will come to the Meridian ; at any . 
given Hour of the Night. 

Bring the given Star to the Meridian, 
fet the Index to 1 2 at Noon 5 then turn the 

* From the heliacal rifing of Sirius, the Ancients 
reckoned their Dies Caniculares, or Dog-D/^s, to 30, 40, 
or 50 Days after it, for they were not all agreed* how long 
the Dog-Days lailed. However, it was the common re- 
ceived Opinion, that the fultry Weather at that Seafoa 
of thtf Year was owing to this Star. The Romans in 
particular, were fo permaded of its malignant Infloencct 
that they are f^id to have facriiiced a brown Dog annualljr 
on the Day of its rifing, to appeafe its Rage, , But tha^ 
this was all a groundlefs Conceit is very evij^mrT for 
though in their Time ^irius rofe about the 28^^ or 29^^ of 
July^ when the Weather is commonly hotted, yet now he 
does not rife till the latter End oiAugufi^ when, in mofk 
Years, the hotteft Seaibn is over. And if the World ihould 
continue five or fix Thoufand Years more, he will not rife 
until No^imhir or Decemhert when he may happen • to be 
charged with bringing Froft and Snow» inflcad of Heat. 
However, our Almanack-makers iiill continue to mark the 
Be^nning of the Do^-Days about the 29** of Jufy, and 
their End abaot the 9^^ of Sipttmbn. 

Globe 
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Globe eaftward, till the Index points to an 
Hour as far dillant in the Forenoon from 
12, as the given Hour is in the Afternoon ; 
Obferve the Degree of the Ech'ptic then at 
the Meridian, over-againft which Degree, in 
the Kalendar, is the Day of the Month 
when the given Star will be upon the Me- 
ridian, at the given Hour. 

Pros. XIX. The Latitude of the Place 

». being given ; to find the Hour of ike 
Day by the Globe: when the Sun fliines. 

Set the Globe on an horizontal Plane, 
with the Meridian due North and South. 

1. In the Summer half Year, elevate the 
Pole above the North Part of the Horizopi 
according to the given Latitude. 

2. In the Winter half Year, deprefs the 
fame Pole as much below the South Part of 
the Horizon j then the Shade of the Axis 
upon the Hour-Circle will ihew the Hour 
of the Day. 

Prob. XX. By Obfervation of a Star 
upon the Meridian, to find the Hour of 

tbe Night. 

Reiftify for the Latitude and the Sun's 
Place ; bring the given Star to the Meridian, 
and the Index will ftiew the Hour of the 

PART 
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2^ Solar System, and the Ufe 
of the Orrery. 




CHAPTER I. 

A general View of the Univerfe, 

5HE heavenly Bodies, which arc 

T"^ vifible from the Earthj are SutIj 
jP Moon, and Stars, 

The Stars are of two Sorts. 
One Sort (of which there is by 
for the greater Number) are called fxed 
Stars i becaufe they always appear in the 
iame Places, or at the fame DIftance, from 
one another. The other Sort of Stars are 
called Planets, or wandering Stars ; becaufe 
they are pCTpctually changing their Places 
and Diftances, both with regard to the fixed 
Stars> and one another. 

The 



■Eh. I. A View of the Universe. 43 

The Planets may eafily be diftinguiflied 
from the fixed Siars, by their not twinkling, 
as the fixed Stars do, excepting thofe of 
them which are vertical, or nearly fo * 
AnJ generally the Planets are the Stars which 
appear fooncil in the Evening, and are lateft 
ere they dilappear in the Morning ; therefore 
it is one of the Planets that is the Morning or 
Evening Star. 

The fixed Stars are at fuch irameafurable 
Diftances from the Eardi, that we know 
bi)t very little of them. The Sim, Moon, 

►and 'Planets^ are much nearer to us, and 
Hre better known. 
L The Sun is a great burning Globe, or 
fiery Ball, whofe Diameter is computed to 
be 76-^,000 Miles. It always remains im- 
movable in the vafi Expatife, except that 
it is obferved to turn round its own Axis in 
about twenty-five Days and a half. 

Many dark Spots, ot various irregular 
Figures, may commonly be feen, with Te- 
lefcopes, in the Surface of the Sun ; by means 
of which his Rotation on his Axis has been 
difcovercd, and the Time of it afcertained. 
Thefe Spots are not very permanent, but 
fome of them diiiippear again in a few Days 
after their firft Appearance. Others of them 
have been oblerved to continue during four or 
five Rotations of the Sun's Body. 
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The Planets are round opake Bodies, 
whkh have no Light of their own^ but rerl 
fled the Light of the Sun. 

The Planets, and the Earth (which is 
truly a Planet) are continually moving round 
the Sun in Circles, or rather in EUipfes, of 
Ovals, of different Bignefles, in the follow* 
ing Order. 

1. 8 Mercury is neareft the Sun, 

and performs his Revolution in a- '^' 
bout three Months. 

iV". jB. This Planet is always fo near the 
Sun that it is fel Jom feen. 

2. ? Venus is next, and revolves in about 
Ibven Months and a half. 

3^ © The Earth in a Year. 

4. # Mars in about two Years. 

5. V Jupiter in about twelve Years. 

6. \ Saturn in ab6ut thirty Years. 

The Space of Time in which each Pla- 
net revolves round the Sun, is alio called that 
Planet's Year. Thus Saturn's Year is equal 
fo about Thirty of ours. 

Thefe Six are the primary Planets. Some 
of them have fecondary Planets, or Satellites, 
or Moons, moving continually round them. 
As the M^m round the Earth. Jupiter has 
four Moons, Saturn has five. 

The Planets are of different Magnitudes ; 
ibme are bigger than the Earth, othiprs are 
left. Mercury is feven Times Icfs than the 
Earth s Venus nearly equal to the EartTi ; 

Mars 
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Mars fix times Icfs ; Jupiter one thoufaod 
feveti hundred and twenty-eight times big- 
ger ; Saturn fix hundred times bigger ; the 
Moon is fixty times lefs than the Earth *, 

A Machine which reprefents the Motions 
of the Planets, is called an Orrery. And 
it will very well anfwer the purpofe, it" it 
reprefents only the Motions ot two primary 
Planets, for Irrilance, the Earib znd Fenus ; 
and of one fecondary Planet, viz. the Moon: 
for as the others move in the fame Manner, 
a fufficient Notion may be formed by thefe, 
of the Motions of all the reft. 

The proportionable Magnitudes, and re- 

Ipcdtive Diftances of thefe Bodies to one 

^ ancdicr. 



Wj* The Syflem of the WorM here dcfcribed, is called llie 
^FjllitigBnan 01 Copervican Sydem i as having been ancient- 
ly taught by the wire Samiaa Philofopher Pythetarai, and 
revived, after it had been in a manner lolt, by the famous 
Pelijh Philofopher. Nicbohi C^pc-mcas, wh» was born at 
IhoTti, in the Year 1473. 

The moft famous of the antiquated, and now j ufily ex- 
ploded SyRems, sre the Piolemian and the Tychnman, 

The Ptolemean Syliem (held long before by Ar-llotle 
and Hipparthui} was taught by Pielamj an Egyfltan Aftro- 
noincr, who is faid to have lived 138 Years before Ch rift. 
He fuppofed the Earth to be itnmovably fixed in the Cen- 
ter of the Univcrfe, and the feven Planets, i/z. iheMwi, 
Mtrtury, fatus, the Sb«, iWirj, Jupittr, and Saturai andp 
above ihetn all, the Firm amen t of lixed Stars, to be con- 
llaniiy revolving round the Earth in twentyJour Hour* 
from Eall to Weft. 

The Tychoniah Syflem was taught by Tytho Brake, 
3 noble Dour, who was born A. D. 1^46. It fLippofei 
iae Earth to be fixed and immovable, as the PteUmtan 
does j and that all the Stan and Planets revolve 
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another, are not to be conveniently expref- 
fed in an Orrery. For fuppofe a Ball of 
one Inch Diameter to reprelent the Earth, 
then the Ball that reprefents the Sun fliould, 
in true Proportion, be very near eight Feet 
Diameter, (the Sun being 885,736 times 
bigger than the Earth) and the Diftance of 
the Earth from the Sun fhould be about 284.. 
Yards, which is more than half a Qjarter 
of a Mile. 



•mnd the Earth in twenty-foor Hours ; but it differ) from 
the Piiletaraa in that it not only allows a menllrual Motion 
tothe ilf(wi> round the furf^, a> the Center orics Orbit, but 
It makes the Sun to be ihe Center of the Orbits or Mtreury, 
Pmai,M/iri,Jupitir, Had Saturn, in which ihey are car - 
lied round the Sun in theJr refpeftive Years, as the Suv is 
round the Earth in a Solar Year: and all ihefc Planet-, 
together with the Sun, are fuppoffd to be whirled round 
the Earth in twenty-four Hours, 

This Hypoihefis ii fo embarrafled and perplexed, that 
but few Peri'ons embraced it. It was afterwards refined 
upon by LengomontaHui. and fnme others ; who ailowed the 
diurnal Motion of the E;irth on its own A\h, but denied its 
annual Motion round the Sun, This Hypoihefis, partly 
true and partly falle, is called the Scmi-7ych»nian Syltem. 
However, ihe Pythagerfah Syllem has generally been re- 
ceived by the greated Matbcmaticiaai and Philofophers, 
everfinee the Revival of it by Cuperm'eiit : and it has been 
K length cllablilhe'.l on fueh a folid Foundation of mathe- 
matical and phyfical Demonflration, by the great Sir l/aac 
.tifwlen, as puts it out of all Danger of being ever offer- 
iMhrown hy any new connived Syltem, fo long ai the Sun 
«nd Moon fhall endure. 
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C H A P. II. 

Of the Earthy and its Motions. 



THE natural Earth is nearly a Globe, 
or round Ball, whofc Diameter is 
7,940 Miles *. Its mean Diftance from^ 
theiSun is 81,000,000 Miles f-. 

Note^ The Earth being further off from 
the Sun at one Time of the Year than an- 
other (as will be (hewn afterwards) by the 
wean Dijlance is meant the Medium betwixt 
the two Extremes ; or a Line drawn from the 
Earth to the Sun, which exceeds the fliorter 
Diftance, as much as it falls (hort of the 
longer. 

* The Unevennefs of the Surface of the Earthy as con- 
fiding of Mouncaiqs and Valleys, is no material Objedlion 
againd its being confidered as round ; fince the bigheft 
Mountains do not bear near fo great a Proportida to the 
Bulk of the Earth, as the little Riiin^s in the Coat of an 
Orange bear to the ftgnefs of that Fruit. 

t Since by accurate gbfervatioB on the Tranist oi Fenus 
in 1 76 1, the Sun's Parallax (of which fee Chap. lo) is 
found to be only about 8" f inflead of ic", the diftance of 
the Sun will be greater than that here afllgned, *uiz, near 
95,ooo,oco Miles, as well as the diftance oi the Planets* 
mentioned ChapterWll. their Magnitudes, and Velocities. 
S^i the Pbilofifmcal Tranf anions ^ Pol. ^l% itt the beginning. 

The 
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The Axis of the Earth is inclJneti to the 
Plane of the Ecliptic, making -^^'jlfA 
Angle of 66 t Degrees, or witi- - Perpen- 
dicular to the Plane of the Eclij-tic, an 
gle of 23T Degrees. 

Note, The Plane of the Ecliptic is an 
imaginary Plane, pafling thro' the Center of 
the Sun, and of the Earth. 

The Earth has a double Motion. Ftrfl^y 
its diurnal Motion, round its own Axis, li, 
twenty-four Hours. Sfcondfy, its annual 
Motion round the Sun in a Year. 

F'lrft, It has a diurnal Motion, which 
occafions the pcrpetu:il Succelfion of- Days 
and Nights. 

One Hemifphere of the Earth is always 
illuminated by the Sun ; and the Circle of 
Illumination, or the Boundary of Light and 
Shade, is perpendicular to the Plane of the 
Ecliptic. 

When any Point on the Globe firft gets 
into the enlightened' Hemifphere, the Sun 
is juft rifen to that Part ; when it gets 
half Way, or to its greateit Diilance from 
the Circle of Illumination, it is then Noon; 
and when it leaves the enlightened Hemif- 
phere, it is then Sun-fet *. But ftill it en- j 

• The Sun rifes, in Appcaranco, fome time before (ha 
Hace on whJcli he niti is got within the Hemifphere that 
'- obverted to ilie Sun ; aniJ he does noi fei till lome tiio* 
iiha&kfi thac Hcmiff heic ; wluchis 
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joys foiHife Light from the Sun, refledled by 
the AtSiofphere, or Air, until it is got 18 
Degrees beyond the Circle ; which glim- 
mering Light is called Twilight. 

Suppofe a Peach to reprefent the Earth, 
the Down on the Peach will fitly enough 
reprefent the Atmofphere ; the Height of 
which is computed at about Jifiy Miles : for 
when the Sun is got 1 8 Degrees below the 
Horizon, his Rays will not reach lower than 
about 50 Miles over our Heads, and then 
we find the Twilight is gone, and we can 
fee the fmalleft Stars that are vifible to the 
naked Eye. So that there does not feem to 
be any Air above that Height to refled: the 
Light of the Sun to us. 

N. B. Thofe parts of the Earth that lie 
at more than 48 Degrees Latitude, have no 
perfedt Night at all, at the Seafbn of their 
longeft Days, but Twilight only. 

As the Earth moves round its own Axis, 
from Weft to Eaft, in twenty-four Hours, 
all the heavenly Bodies muft appear to move 

his Rays being refraded, or bent, in paffing through the 
£arth*s Atmofphere. And as the Degree of the Refradioa 
at the Horizon is about 34 Minutes, which is more than the 
San*s Diameter, his whole Body becomes vifible before he 
is rifen ; that is, before a right Line drawn from the up- 
|>er Edge of the Sun's Diik could reach the Eye of the 
Obferver : and in the fame Manner he continues to be vi- 
fible after he is fet. Hence the Length of Days is fome- 
what more than is exprelTed in the Tables of the Sunn's 
riiing and fetting. 

E round 



round the Eactfa, finom Eaft to Wed. in the 
fame Time. 

The R^rs of the Son, whca he is near 
die Horizon, pais tfaio' a much lai^ Bo^ 
of Air, (by which the Focce cf thcUghl 
is much weakened,) than when he is near 
the Zenith. 

Hence it is that we can look upon the 
Sun, at his rifing, or letting, without hurt-* 
ing our Eyes, wtudi we aie not able to do 
when he is at the Meridian. Let O B F 
reprefent the Earth, chm the Orb 
'^* ' of Air, or die Atmoi^ere whidi 
furrounds it L^ O be die Place of Obier* 
vadon, a m the apparent or fenfible Horizon : 
Then O a is the Length of that Portion df 
the Atmo^ere, thro which the Sun is feen 
at the Horizon, which i$ longer than O /, 
thro' which he is ieen in the Zenith.^. 

From hence alfo -f^ we may perceive the 
Reaibn why the Sky (which is nothing elie 
but the terreffaial Atmofphere, thro' all 
Parts of Avhich either the Rays of Light are 
tranfmitted to us from the heavenly Bodies, 
or they are refledted to us from it) appears 
not as an Hemiiphere, but a deprefled Arch, 
ZA at m. 

Hence alfo the Reafon is evident, why a 
Degree of the Sky, at or near the Horizon, 
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t 'rhft( ii becaufc we are not in the CcQtre. 
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appears longer than a Degree at or near the 
Zenith ; and why Degrees (liorten in their 
Appearance from the Horizon to the Ze- 
nith : For though the Angles H O S, D O E, 
and V O Z, are all equal, each of them 
meafiiring the fame Number of Degrees on 
the Arch of the Circle in the Heavens, 
ADZ*, yet the Portion of the Sky ah\% 
greater tlian c d ; and that again is greater 
than the Portion e /'. 

From hence, perhaps, may arifc the Caufe 
of the Sun and Moon, and the Starry Con- 
ftellations, appearing fo much larger when 
they are feen near the Horizon, than when 
they have confiderable Altitude. Let H S 
repreferit the Sun at the Horizon, V Z the 
Sun at the Zenith ; now when the Sun is 
at the Horizon, the Portion of the Sky a b 
is enlightened by his Rays paffing diredtly 
from the Body of the Sun to the Eye at O ; 
or a Cone of Air, whofe Bafe is ab^ and 
whole Vertex is O, is illuminated with his 

• Tho' the Aich A D 2 is in this Figure, an Arch of a 
Circle defcribed on the Center T, not on O, as it (hould be 
on Suppofiiion thnt H S and V Z contain the fame Number 
ofDcgrcM, and therefore that the Angles H OS and VOZ 
aie equal; Yet the DJftance betwixt T, the Earth's Cen- 
ter, and O on its Surface, being next to novhing, in Com- 
pariton with the Dillance of a Circle in the Heavens, re- 
prefented by the Arch ADZ. from the Earth, (as it will 
be ftiewed prefenily) it is much one, in ihi^ Cafe, whether 
that Arch be dcfcrlbcd on the Center T, or O : And there- 
fore the Angles H O S, D O E and V O Z niaj' very well 
b« confiderea a; all Equal. 
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dircft Rays, while his Light is only refleft- 
cd to the Eye at O, from all the other Parts 
of the Atmofphere. But when the Sun is 
in the Zenith, he is feen diredlly thro' the 
{mailer Portion of the Sky e /, and only the 
lefler Cone e i O is illuminated with his di- 
tcft Rays. And as 30 Minutes of a De- 
gree (which is nearly the Sun's apparent Di- 
ameter) appear (horter toward the Zenith, 
than toward the Horizon ; therefore the Di- 
ameter, and Difk of the Sun, appears . kfs 
at his Meridian Altitude, than when he is 
rifing or fetting. 

Or perhaps we may more eafily conceive 
the Matter thus. When the Sun is in the 
Horizon, that Portion of the outward Siir-, 
face of the Atmofphere which receives its 
Rays, that are tranfmitted thro' it diredly to 
our Eyes is larger, and confequently receives 
a larger Bundle of Rays than when he is 
higher ; therefore he appears to us fo much 
larger when he is rifing and fetting, than at 
his Meridian Altitude. 

This Figure may further (hew, how the 
fenfible and the rational Horizon approach 
nearer to be the fame, the further an Objed: 
is off from the Earth. For though the Dif- 
tance between them is always the fame, viz. 
TO, or a Scmidiameter of the Earth ; yet 
the greater the Circle is in which the Objedt 
is feen, the lefs is the Scmidiameter of the 
Earth in proportion to it. Thus T O bears 
4 a 
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a much greater Proportion to the Semidia- 
meter of the Earth's Atmofphere, viz. T /, 
than to T Z, the Semidiameter of the larger 
Circle. Therefore in Circles fo remote as 
the Orbits of the heavenly Bodies, the Dif- 
tance betwixt the fenfible and rational Ho- 
rizon is not perceptible, but they may be 
confidered as one and the fame ; the Semidi- 
ameter pf the Earth being indeed but a Point, 
in Compariibn with thofe vaft Diftances. 

Secondly^ The Earth has an annual Mo- 
tion round the Sun, which produces the 
lengthening and fhortening of Days, and dif- 
ferent Seafons, viz. Springy Summer y Autumn^ 
and Winter. 

The Earth, in its annual Motion, has its 
Axis always in the fame DirecSion, or paral- 
lel to itfelf. 

The Earth completes its Revolution round 
the Sun in 365 Days, 5 Hours and 49 Mi- 
nutes. The odd 5 Hours and 49 Minutes, 
being nearly a Quarter of a Day, occafion 
the additional Day every fourth Year, or 
heap Tear. But yet as 4 times 5 Hours 
and 49 Minutes wants 44 Minutes of a 
com pleat natural Day, or ^4 Hours, (which 
Defedt amounts to about 3 Days in 400 
Years,) this occafions the Error of the Old 
Style, which is at prefent 1 1 Days behind the. 
New Style, now ufed in moft Countries of 
Europe J and in 400 Years more it will be 14. 

E 3 The 
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The Earth's annual Motion is from Weft 
to Eaft ; and in the fame Courfe does th«- 
Sun, as ieen from the Earth, appear to 
thro' the Signs of the Zodiac. 

In whatever Sign the Earth would ap» 
pear, if (ctn from the Sun ; the Sun appears 
in the oppofite Sign, as feen from the Earth. 

The Sign which the E?Tth is in, is that 
which appears upon the Meridian at Mid- 
night ; from whence we can tell what Sigaj 
the Sun is in, tho' we do not fee the Stars 
the Tinie of his fhining. 

When the Earth enters the Sign hihrd^l 
the Sun appears to enter the Sign Aries^ which 
is about the ii^QiMaixh. Then the Circle 
of Illumination touches both Poles : the Sun 
is vertical to the Equator, and Days and 
Nights are equal all the World over. This 
is called the "jemal Equinox. 

When the Earth enters Scorpio, the Suil] 
enters Tauna. The Days are then length'*] 
ened every where North of the Equator, and 
iliortened South of it. 

While the Sun is, in Appearance, travel- 
ling thro' Gemni, the Days and Nights grow 
ftill more unequal. 

When he arrives at Cancer, the Days are 
at the longeft in the Northern Hemifphere, 
and at the fhorteft in the Southern. And 
the whole Northern Frigid Zone is got with- 
in the Circle of Illumination towards the 
Sun ; confequcntly there is no Night there, 
Th? 
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The Reverfe is the Cafe in the Southern Fri- 
gid Zone. The Sun is now vertical to the 
Northern Tropic, which, from his entering 
the Sign Cancer at this Seafon, is called the 
TCropic of Cancer. This is the Summer SoU 
fiice. 

As the Sun proceeds thro' Leo znd VirgOy 
the Days (horten in the Northern, and 
lengthen in the Southern Hemilphere. 

When he arrives ait Libra^ the Days and 
Nights are again every where equal. This 
is called the Autumnal Equinox^ which falls 
out about the 23d oi September. 

When he comes to Capricorn^ it is the 
longeft Day in the Southern, and the (horteft 
in the Northern Hemifphere.* This is the 
Winter Solflice. The Southern Tropic is 
called the Tropic of Capricorn^ for the fame 
Reafon that the Northern is called the Tro- 
pic of Cancer. 

As the Sun proceeds thro' Aquarius and 
Tifces^ the Days lengthen North of the Equa- 
tor, and fhorten South of it ; until he ar- 
rives at Aries again, when the Earth has 
completed her annual Orbit, and Days and 
Nights are again every where equal* 
- The nearer any Place is to the Pole, it 
has the longer Days in the Summer, arid 
the (horter in the Winter- At the Pole the 
longeft Day is fix Months. 

In all Pofitions of the Earth, half the 
Equator is always in the Light, and half in 

E 4 Darkncfs j 
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Darknefs ; therefore at the Equator the Days 
and Nights are always equal. 

The Sun's Declination does not alter fb 
faft ; or his Altitude, as feen from any Place 
on the Earth one Day at Noon, does not 
differ fo much from his Altitude the next 
Day at Noon, when he is at or near the 
Solftices, as when he is at or near the Equir 
noxes : becaufe the Ecliptic, in which the Sua 
appears to move, approaches much nearer to 
a parallel Pofitiori to the Equator, where 
it touches the Tropics, thap where it cuts 
the Equator j and therefore neither does his 
diurnal Arch, or his apparent Path over the 
Earth above (he Horizon, grow fo much 
bigger or lef§, one Day than another ; nor 
confequently, do the Days lengthen, or 
(horten, fo faft about the folfticial, as at the 
equinoxial Seafons. 

The Sun, ftanding out of the Center of 
the Earth's annual Orbit *, makes the Sum^- 
mer to the Northern Hemifphere, longer 
than the Winter by eight Days : That is, 

from 



• The Earth's Orbit is in Reality an Oval, or ElHpfe, 
having the Snn ftanding in ox\t Focus, The Focuses oivLti 
Ellipfe are two Points in the longer Axis, equally didant 
from the Center, or Middle of it ; from each of which, if 
a right Line be drawn to any Point in the Circumference, 
both thofe Lines together are equal to the longer Axis. 
The longer an Ellipfe is, in Proportion to its Breadth, or 
the more it differs from a Circle, it is faid t6 be the more 
Sccentric, and the Focus'' s are the further afunder, and 
pearpr to the Ends. Th^ Focuf of the Earth's annual 0^.« 

bit. 
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from the vernal Equinox to the autumnal, is 
eight Days more, than from the autumnal 
to the vernal. 

The Sun being nearer to the Earth in our 
Winter, than in Summer, makes the Winters 
warmer, and the Summers cooler, than they 
are in the fame Latitude South of the Equa- 
tor. Hence alfo the Sun appears bigger to 
us in Winter than in Summer. 

Tlie caufe of greater Heat in Summer 
than in Winter is, partly, the Sun's being 
longer above the Horizon ; and chiefly, his 
being higher above the Horizon ; confequent- 
ly his Rays come to the Earth in a Diredtion 
more perpendicular to its Surface in the Sum- 
mer, than in the Winter. 

Let A B reprefent a Portion of the 
Earth's Surface, on which the Sun's '^" 
Rays fall perpendicular; let A C reprefent an 
equal Portion, on which they fall obliquely, 
or aflant. it is manifeft that AC, tho' it be 
equal to AB, receives but half the Rays, and 
therefore enjoys but half the Light and Heat 
that A B does.* 

bit, in wbkh the Sun ftands, is ihst which is nearer to 
that End where the Earth ia at the Winter SolRice. That 
Point of the Earth's, or of anv Planet's Orbit, wherein it 
is nearcft the Sun, is called i't? Piribeliea. The oppoCte 
Point, in which ii is furtheft off from the Sun, is call«d 
its A^Mion. 

* And the Force of the Rays it docs receive, h teff in 
Proportion as the Sine of the Angle of InciJence is to the 
Radius. 

Moreover 
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Moreover the Sun being low, and near 
the Horizon in the Winter, his Beams pafs 
thro' a much greater Quantity of Air in 
their Paffage to us, by which the Force of 
them is weakened , than when he ap*j 
fffoachea nearer to our Zenith in the Sunn 
mer. 

The torrid Zone, to one Part or other of 
which the Sun is always vertical, is therefore 
hotteft. 

The frigid Zones, tho' they have the long- 
eft Days, receive the Sun's Rays mofl oblique- 
ly, and are therefore coldeft. 

The temperate Zones, to which the Sun is 
never quite vertical, nor very oblique, enjoy 
the more moderate Heat. ^ J 

But yet we do not find the hotteft SeafonJ 
of the Year to be juft at the Summer SoI*l 
ftice, when the Sun is longeft and higheft 
above the Horizon, but generally a Month 
or two after : which may be thus accounted 
fer. We know that a Body once heated' 
by the Sun, does not grow cokl again in- 
ftantaneoully, but gradually : or the heating 
Particles which flow from tlie Sun, do not 
fly off again all at once, as foon as the Sun 
is withdrawn i but they fly off, or lofe their 
Force, by Degrees. Now lb long as more 
Heat comes from the Sun in the Day than 
is loft in the Night, the Heat of the Earth 
and Air will be daily increafing. Suppofe 
half the Heat of the Day (hould go off in 
the 
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the Night, and, for Example's fake, let us 
fuppofe that 100 heating Particles come 
from the Sun in the Day, 50 only of which 
fly off in the Night, when, at the Time of the 
Summer Solftice, the Night is but half as 
long as the Day. Suppofe but 90 heating Par- 
ticles come from the Sun the next Day; yet 
90+ 50= 140. Suppofe but 80 new heat- 
ing Particles come the third Day ; yet 
80 + 70 {i. e. half the Heat of the former 
pay) =150; therefore this Day will be ftill 
hotter than the laft. Thus while there are 
more Particles that excite Heat received in 
the Day time, than are loft in the Night, the 
Heat of the Earth and Air will conftantly 
grow ftronger. But, in Procefs of Time, as 
theAftion of the Sun in heating grows weak- 
er, and the Nights grow longer, more heat- 
ing Particles will go off in the Night than 
were received in theDay ; and then the Earth 
and Air will gradually cool again, till aiter 
the Winter Solftice. 

The Earth does not move uniformly in its 
Orbit, or always with the fame Degree of 
Velocity ; but fwifter when it is nearer the 
Sun, and flower when further off. The Me- 
dium betwixt the two Extremes of its fwift- 
efl: and floweft Motion, is called its mean 
Motiofi* ; iliat is, fuch a Degree of Velo- 
city, 

1 the Motion of all the primary Fiancts is fain£- 
ji accelerated, and fomeicmea reiardcd, according (a 
ff Diftance ftom the San : and of the fecondary I'lanets, 
according 
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city, which as much exceeds the lloweft 
Motion, as it falls fhort of the fwifteft. 

The Velocity of the mean Motion of the 
.Earth in its annual Orbit, is computed to be 
at the Rate of i i;t Miles in a Second of 
Time, 933 in a Minute, 56000 in an Hour : 
which is more than 100 Times fwifter than 
the Motion of a Cannon Ball, which is ufu- 
ally reckoned about 7 Miles in a Minute. 
Any Point on the Earth's Equator moves, 
by the diurnal Rotation, at the Rate of aboujJ 
17 Miles in a Minute, and 1020 in 
Hour.* 

CHAP. III. 

Of the PreceJJio7t of the Equinoxesim 



IN the laft Chapter we fuppofed the Axis 
of the Earth to continue always in one 
immutable Pofition, or conftantly paralltj, 
to icfelf i but it has been found by the Ob-^ 
fervations of many Years, that this is not prcr 
cifely the Cafe ; but that the Earth's Axis, 

according to their Diflance from (he primary Planet;, about 
which they revolve; the Terms mtaa DiJ}ame sad mia» , 
Mmion are applicable to all of them. 

• The Earth's Vdority in its Ofbit ii inJeed gteate? 
than what v, above ailigned, as appears by ibc X' 
P«g. 47. 
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tho' it always preferves the fame Inclination 
to the Plane of the Ecliptic, yet deviates from 
its Parallelilin, with a very flow retrogade 
Motion from Eafl: to Weft, at the Rate of 
50 Seconds in a Year, or one Degree in 72 
Years ; whereby it defcribes a Circle, of 234- 
Degrees Radius, round the Pole of the Eclip- 
tic, and completes its Revolution in 25920 
Years. Suppofe a Circle to be drawn in the 
Heavens of 47 Degrees Diameter, rpund the 
North Pole of the Ecliptic as its Center. Let 
the Axis of the Earth be produced to that 
Circle ; then the End of the Axis would 
move round in that Circle, and the Axis it- 
felf would defcribe the Surface of a Cone, in 
one complete Revolution, wbofc Bafe is that 
heavenly Circle, and whofe Vertex is at the 
Center of the Earth. Hence it follows, that 
all the fixed Stars in that imaginary Circle, 
will, in their Turns, be Pole-Stars to the 
Earth ; and that which is now the Pole- 
Star, will, in Time, be 47 1 egrees diftant 
from the Pole. The Cafe is the fame as to 
the South Pole ; fo that the Surfaces of two 
Cones are defcribed, whofe Vertexes meet at 
the Earth's Center. 

Tbofe two Points in the Earth's Orbit, 
where the Sun is vertical to the Equator, 
are always the EquimSiial Poitiii : But as the 
Earth's Axis deviates from its Parallelifm, 
thofe Points in its Orbit muft alio change 

"r Places. Suppofe the Diredlion of the 
Axis 
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Axis to be changed 90 Degrees ; or that it 
now points to a fixed Star, in the imaginary 
Circle, go Degrees of the Circle diftant from 
that which was formerly the Pole-Star : It 
is evident that the Equinoctial Points are n«£;» 
where the folfticial Points were then ; and 
that the folfticial Points are now moved into 
the former Places of the equhioBial Points. 
When the A.xis has moved i8a Degrees, or 
thro' half the Circle, the vernal Equinox isgot 
into the ancient Place of the autumnal, and 
the Summer SoljUce into the Place where the 
Winter was formerly. When the former of 
thefe two Cafes fliall fall out, viz. when the 
Axis has moved 90 Degrees, the Summer 
and the Winter will be of the fame Length j 
whereas there is now eight Days difference 
betwixt them : when the latter fliall come 
to pafs, "Jz. when it has proceeded 1 80 De- 
grees, the Summer will be as much fliorter 
than the Winter, as it is now longer ; and 
the Sun will be furtheft off from the Earth 
in our Winter, and neareft to it in our Sum- 
mer. 

As this Motion of the equinoctial and fol- 
fticial Points is backwards, or from Eaft to 
Weft, contrary to the Order of the Signs of 
the Zodiac, the fixed Stars will appear to 
move the contrary Way ; which they have 
done, fince the Colures were firft defcribed, 
and the Afterifms drawn, by the ancient 
Aftronomers, (about two Thoufaiid Year? 
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ago) about a whole Sign ; fo that the Stars, 
which were then in that Portion of the Zo- 
diac, which they named juries, are now got 
into T'aurus ; and thofe that were then in 
Taurus are now in Gemini, &c. But tho' 
the Afterifms or Conilellations, have thus 
apparently fliifted their Places j we ftill call 
the twelve Portions of the Zodiac by the an- 
cient Names ; v. g. we ftill call that the firft 
Point of ^ries, where the vernal Equinox 
now happens, tho' it is gone back to the be- 
ginning of the Conftcllation Pijces ; and 
call tliat the firft Point of Cancer, where the 
Summer Solftice now happens, though it is 
gone back to the Beginning of the Conftel- 
lation Gemini. 

From this Precefflon of the Equinoxes 
arifcs the Difference betwixt the Siderial and 
the Tropical Year, which will be taken No- 
tice of Part III, For when the Sun is ex- 
actly in one of the Tropics, fuppofe the Tro- 
pic of Cancer, the Earth is not yet arrived to 
the fame Point of the Heavens where it was, 
when the Sun was in tlie fame Tropic laft 
Year, by 50 Seconds of a Degree ; and it 
will take 20 Minutes of Time to run thro" 
thofe 50 Seconds of a Degree, and to arrive 
at the fame Star, or Point, in the Heavens, 
where it was at the laft Summer Soiftice. 
Hence the Siderial Year exceeds the Tropical 
Year by 20 Minutes. 

The phyfical Caufc of this Preceflion of 
4 . the 
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die Equinoxes was unknown to all Aftro- 
nomers, before the great Sir yhac Newton ; 
who has diicovered, that it arifes from the 
oblate IphMTodical Figure of the Earth ♦, 
wfakh is occaiioned by its diurnal Rota- 
tion. 



CHAP. iV. 

Of the Moo N. 

THE Moon, which, of all the heaven- 
ly Bodies next to the Sun, appears 
biggeft and brighteft, becaufe of her Near- 
nds to the Earth, on which, (he is a con- 
ftant Attendant, is an opakc Globe, which 
has no light of its own, but only refleds the 
Light of the Sun which fhjnes upon it. 

That the Moon fhine^ only with a bor- 
rowed Light, may be concluded from her 
various Phafes ; for if (he were a luminous 
Body, like the Sun, (he would always (hine 
with a full Orb, as the Sun does. 

The Moon's mean Diftance from the 
Earth is about 240,000 Miles. Its Diameter 
18 2175 Miles. 

One Hemifphere of the Moon is always 

•1. f. Its Diameter at the Equator is longer than from 
Pole to Pole ; or its Shape is rather like an Orange than a 
Lemon, or a perfea Globe, 

enlightened 
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enlightened by the Sun, while the other He- 
mifphere is in Darknefs. 

The MooHj befides her being carried with 
tiie Earth round the Sun in a Yearj has a 
double Motion of her own. 

1. Round her own Axis in a Month. 

2. Round the Earth, in her proper Orbit, 
in the fame Time. 

1. The Moon's Revolution on her own 
Axis, once in a Month, certainly appears by 
her keeping the fame Face always towards 
the Earth. 

In the Moon the Days and Nights are 
each a Fortnight long, and always nearly of 
the fame Length. 

2. Of the Moon's Motion round die Earth. 
The Orbit in which the Moon moves 

round the Earth is an Ellipfis, having the 
Centre of the Earth in one Focus. That 
Point of her Orbit wherein llie is neareft 
the Earth is called her Perigeon, or Pe- 
rigee; the oppofite Point, in which (he is 
furtheft off from the Earth, is called her 
Apogeony or jipogee: thefe two Points arc 
alfo called her Apfides j the one, viz. the 
Apogeon^ is the higher Apjis^ the other the 
lower *. 



■ The ftme Terms are applied to all other Planets. 
Any Planet is in its Apogeon, ot higher Apfii, «fhen it is 

furlheft off from the Eanh ; and it) Perigeon, or lower 
ApfiS when tl'ShjU to it. 

F The 
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The Moon's Orbit is inclined to the Plane 
of the Ecliptic, making with it an Angle of 
abo\it five Degrees. 

The two Points where the Moon's Or) 
coincides with the Plane of the Ecliptic, 
called her No^es. 

The Node by which the Moon afcenda 
above the Plane of the Eliptic Northward, 
is called the Dragons-Head^ and is marked 
thus sa. The oppofite Node, by which flie 
defcends below the Eliptic Southward is call- 
ed the Dragon' s-Tail, and is thus marked s. 

An imaginary Line, carried crofs the Moon's 
' Orbit, and reaching from Node to Node, ik 
called ibe Line of the Nodes. a 

The Line of the Nodes appears continu- 
ally to move in Antecedence, or contrary to 
the Order of the Signs of the Zodiac j and 
it revolves in nineteen Years. 

The Moon can never appear exaftly in 
the Ecliptic more than twice in her Period, 
•oiz. when llie is in the Nodes. 

The Moon's diftance from the Plane 
the Ecliptic is called her Latitude j 
greatefl: Latitude is 5 Degrees 18 Minutes. 

As the Sun appears to pafs thro' the 
twelve Signs of the Zodiac in a Year, ib 
does the Moon in a Month. 

When the Moon is in that Part of her 
Orbit which is neareft the Sun, (lie is faid 
to be in Cdnjundion with the Sun. Then 
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the Whole of her enlightened Hemifphere 
is turned from the Earth. Then it is JVhu 
Moon. 

When (he has proceeded thro* one eighth 
of her Orbit, a little Part of her enlightened 
Hemilphere is turned towards the Earth, and 
fhe appears horned. 

When (he has advanced two eighths, Hie 

enters on her firft Quarter ; then we lee 

a half Moon. When (he has gained three 

■ ;hths of her Orbit, (he appears gibbous of 




When (he has proceeded thro' half her 
Orbit, the whole enlightened Hemilphere 
is towards the Earth ; then fhe is faid to be 
full^ and in Oppofition to the Sun. The 
Sun and Moon are then fecn in the oppofitc 
Parts of the Heaven, one riling when the 
other fets. When (he is advanced five 
eighths, (he is again gibbous ; but whereas 
the Defeft or darkened Part was before to- 
ward the Eaft, it is now toward the Weft. 

Wlien flie has reached three Quarters of 
her Orbit, (he enters on her lait Quarter, 
and we fee a half Moon again. 

At feven eighths (he appears horned. 

When (he has completed her Revolu- 
tion, the whole enlightened Hemifphere is 
again invifible, and we have another Ne'W 
Moon. 

N. B. The Moon moves in her Orbit at 
nhc Rate of about 2300 Miles an Hour. 
^ F 2 The 
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The Moon performs a complete Revolu- 
tion in her Orbit in the Space of 27 Days, 
and 7 Hours, which is called a Feriodicd 
Month J but the Earth having in that time 
advanced thro' almoft a whole Sign in its 
annual Courfe, and carried the Moon along 
with it, the Moon will not come to the fame 
Pofition, with refpedl to the Sun and Earth, 
as (he was in when flie began her Circle, un- 
til two Days afterwards. Thence it follows, 
that from New Moon to New Moon, which 
is called a Symdical Months or Lunation^ is 
^9 Days and a half, pretty nearly. There- 
fore, tho' in the Space of a Year the Moon 
performs 13 complete Revolutions round the 
Earth, or 13 periodical Months and lo Days 
over ; yet there are but 12 complete Luna- 
tions, or lynodical Months, and 1 1 Days over, 
in a Year. 

As the Moon, by reflcfting the Ught of 
the Sun, enlightens the Earth in the Night, 
fo does the Earth much more enlighten that 
Hemifphere of the Moon which is turned 
towards it j for the Surface of the Earth be- 
ing above fifteen times bigger than that of 
the Moon, probably refieils more than fifteen 
times as much Light as the Moon does to 
the Earth. From hence arifes that dim Light 
which is vifible in the darkened Part of the 
Moon a little before and after the Change. 
The Esrth appears new and horned, gibbous 
and full to the Moon, juft as the Moon does . 
ta 
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to the Earth, but fifteen times larger. When 
it is new Moon it is full Earth, and vice 
verfa. 

The Moon proceeds daily in her Orbit 
about 13 Degrees, and lofes about 48 Mi- 
nutes a Day, one Day with another, in the 
time of her rifing; but yet fhe lofes more 
when (he is in one Part of her Orbit, and 
lefs in another ; which is occalioned by the 
Moon's Path, (which, at prefent, we fup- 
pofe to be the fame as the Ecliptic) lying 
ibmetimes more oblique to the Horizon than 
at others. Suppofe the Moon is in the Be- 
ginning of Aries when {he rifes To-day; To- 
morrow, when the Beginning of Aries comes 
again to the Horizon, the Moon is got 13 
Degrees further Eaftward, and therefore does 
rot rife till fometime after. Now when the 
Ecliptic is in its moft perpendicular Pofition 
to the Horizon, at the Time of the Moon's 
rifing, 13 Degrees fet her at a much greater 
Diftance below the Horizon, than when it 
iB in its moft oblique Pofition ; confequently 
file will be longer in coming to the Ho- 
rizon in the former Cafe, than in the latter. 
When the Beginning of Libra cuts the Ho- 
rizon in the Eaft, the Ecliptic is then in its 
moft perpendicular Pofition to the Horizon ; 
but when the firft Point of Aries touches it 
in the fame Place, it is then in its moft oblique 
Pofition. Confequently when the Moon is 
, or near, the B^inning of Aries, at the 
F 3 Time 
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Time of her Oppofition to the Sun, or at full 
Moon, (which falls out about the autumnal 
Equinox,) there is then the leaft Difference 
in the Time of her riling from one Night 
to another, after the Full, that there is any 
Time of the Year. And if the Moon be 
at the fame Time afcending from South to 
Korth Latitude, that will reduce her Path 
nearer to a parallel Pofitjon to the Horizon, 
by about 5 Degrees, than if (he moved in 
the Ecliptic ; and fo make the Difference in 
the Time of her rifmg to be flill lefs. 

This full Moon is called the Harveji Moon j 
and it is remarkable for its varying fo little in 
the Time of its rifing for feveral Nights to- 
. gethcr, immediately after the Full. 

If the full Moon happens juft at the E- 
quinox, or prefenily after it, the Ecliptic be- 
comes more perpendicular to the HorizoHj at 
the Time of the Moon's rifing, every Day 
than other for many Days after; and fo long 
Ihe lofts more and more in the Time of her 
rifing. But if the full Moon falls out before 
theEquinoxjtheEclipticgrowsmore and more 
oblique to the Horizon at the Time of the 
Moon's rifing ; and flie loi'es lefs and lefs in the 
Time of her riling every Day than other, till 
flic arrives at the firft Point of Aries. Now 
as that Week in the Summer or Winter, in 
which the Sun rifes every Day neareft to the 
fanie Time, does not begin at the So^Ur, 
hut before it, and has thejo/jidal Dm in the 
Middle J 
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Middle of it ; fo that Week in the Year, I 
next after a full Moon, when Ihe rifes every f 

I 



Evening neareft to the fame Time, muft be- 
gin not with the Moon's arriving at the firft 
Point of vi*-/>J, (when the Ecliptic is in the 
Hioft oblique Pofition of all to the Horizon 
at the Time of her riling,) but two or three 
Days before. Therefore it is, generally, that 
the full Moon in Augu/i, when flie comes to 
her Oppofition in Ptjccs, has moft remark- 
ably the Property of the Har'-je/l Moon. And 
the next full Moon after, viz. in September, 
which has the fame Property of rifing nearly 
at the fame Time, for feveral Nights after 
the Full, tho' not quite ib remarkably as the 
former, is, by fome, called the Hunter's Moen. ■ 

That the Surface of the Moon is very un- 
even and mountainous, is apparent from the 
Irregularity or Unevennefs of the Line which 
feparates the enlightened from the dark Part 
of its Difk, at any Time when the Moon is not 
fuh; which Line, when viewed with a Te- 
lefcope, appears, as it were, toothed, and cut 
with innumerable irregular Notches. And, 
befides, feveral Ihining Points may be feen in 
the dark Part of the Moon, quite feparatcd, 
tho' not far diftant from the enlightened Part. 
Thefe are concluded to be the Tops of 
Mountains, which are fooner reached by the 
Sun's Beams than the lower Parts, that lie 
about them. The bright Top of one of thefe 
r Mountains has been obferved on the 4* 
F 4 Day 
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Day after the new Moon, to be diftant from 
the Confines of the enlightened Surface about 
a 1 6"" Part of the Moon's Diameter j from 
whence (fuppofing the true Meafure of the 
Moon's Diameter to be known) It is ealy to 
compute the Height of that Mountain ; 
which is accordingly computed to be nine 
Miles high, that is, three times higher than 
the Top of any Mountain on the Earth. 

Some Parts of the Moon's Surface, even 
when Ihe is full, appear of a duflcilh Colour. 
Thefe are fuppofed, by fome, to be Seas and 
Lakes. But Dr. Keill afferts (vid. j^p-on. 
heStureSy Led. 10. "that when they are 
*' looked at with a good Telefcope, they 
" appear to confift of an Infinity of Caverns 
" and empty Pits, whofe Shadows fall with- 
" in them ; which can never be in a Sea, 
" or liquid Body. Thefe black Spots there- 
*' fore cannot poflibly be Seas: but they 
" confift of fome darker and fad coloured 
" Matter, which does not refledt the Light 
" fo ftrongly as the (olid and fliining Moun- 
" tains do." 

There feem to be no Clouds about the 
I Moon : for when there are no Clouds in 

r Air, file conftantly appears to us vi 
0ie fame Luftre. 
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5- Eclipjes of the Sun and Mion, 
CHAP. V. 



" the Ecliffes of the Sun and 
Moon. 



^^^n% N Eclipfe of the Sun is occafioned by 
I XV the Moon's coming betwixt the Sun 
and the Earth, and thereby hiding the Light 
of the Sun fbom the Earth ; which can only 
happen when the Moon is in Conjundion 
with the Sun, or at New-Moon. 

An EcHpfe of the Moon is occafioned by 
the Shadow of the Earth falHng upon the 
Moon ; or by the Moon's pafllng thro' die 
Shadow of the Eardi, whereby (he is necef- 
farily darkened, and Jofes the Light of the 
Sun. This can only happen when the Moon 
is in Oppofitionto the Sun, or at Full-Moon. 
The Reafon why the Sun is not eclipfed 
every New-Moon, and the Moon every Time 
flie is full, is becaufe of the Inclination of the 
Moon's Orbit to the Plane of the Ecliptic j 
fo that an Eclipfe can never happen, but 
when the Moon is either at or near one of 
the Nodes. 

If the Moon happens to be exactly in the 
Node nt the Time of her Conjunction, it oc- 
afions a central EcUpfc of the Sun, which is 
common- 
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commonly lolalj but fometimes, as when the 
Earth is in its Perihelion, and the Moon in 
her Apogee, the Ecllpfe will be annular ; that 
is, a luminous Circle of the Sun will appear 
round the Body of the Moon. 

If (lie be near the Node, the Ech'pfe may 
be Mai, tho' not central. If fhe be any where 
within 1 2 T Degrees of the Node, fhe will 
hide at leaft fome Part of the Sun from the 
Earth, and produce a partial EcHpfe. If fee 
be further from the Node than 1 2^- Degrees, 
there will be no Ecllpfe at all i but the Light 
of the Sun will pafs to the Earth, either un- 
der or over the Moon, without Obftrudtion. 

So if the Moon be exatflly in the Node at 
the Time of her Oppofition, the Eclipfe of 
the Moon, by the Shadow of the Earth, will 
be central and total. If near the Node, totals 
tho' not central. If at a greater Diftance, but 
within 1 6 i Degrees, the Shadow of the Earth 
will fall upon Part of the Moon, and occafion 
a partial Eclipfe. But if at a greater Diftance 
than I 6t Degrees, there will be noEclipfeatall. 
The Line of the Nodes being carried near- 
ly parallel to itlelf, round the Sun in a Year, 
would twice in the Year, if produced, pafs 
thro' the Sun ; and the New and Full Moons 
which happen neareft to fuch a Pofiiion of 
the Nodes will, moft commonly, produce E- 
diplK. So that there are ordinarily four E- 
clipfes in a Year, viz. two of the Sun, and 
two of the Moon j which fall out in Pairs, 
thug 
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thuSi one of each Luminary at a Foitnight's 
DiAance, and another Pair, in the fame isaa* 
ner, about half a Year after. 

The Shadows which both the Earth and 
the Moon call behind them, which cau{e 
the Eclipfes, are of a conical Figure, ter- 
minating in a Point at a Dillance from their 
Bodies ; which is proved thus : 

If the Shadow of the Earth were a. Cy- 
linder, or every where of the fame width, 
(which mull: be the Cafe, if the San, and 
^e Earth were of the fame Bignefs,) or if it 
grew wider and wider the further it extend- 
ed, (which would be the Cafe, if the Earth 
were bigger than the Sun,) it would run out 
into ioBnite Spacer and fometimes it would 
involve in it, and eclipfe the Planets Mars^ 
yupiter and Saturn. Bat, as that never hap- 
pens, we may reafonably conclude, that the 
Shadow of the Eartli is a Cone, whofe Point, 
or Vertex, falls fhort of any of thofe Planets. 
Befides, it is found that the Moon is longer 
in pafling thro' the Earth's Shadow, when 
fhe is in her Perigee, or nearer the Earth, than 
when flic is in her Apogee, or further off 
from it ; which affords another Proof that 
the Sliadow of the Earth is a Cone, which 
grows Icfs the further it is extended ; and 
confequently this proves too that the Sun is 
bigger thtin the Earth. 

Jf the Diameter of the Earth's Shadow, 
wWrc it reaches tlic Moon, vrax not fo long 
^^ as 
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as the Diameter of tbe Moon, (as would be 
fhe Caie if ^ Moon were bigger, or as b^ 
as the Earth,) the Moon could never be t&- 
tally ectrpied by h. But fince the Moon is 
often totally eclip(eH by the Shadow of the 
Earth, ft>e muft be leis than the Earth, tfaere- 
fcfc much left than the Sun, and confequeat- 
ly her Shadow muA be alfo conical. 

The ^adow of the Moon , where it reaches 
the Earth, is fo fmalJ, that but a little Part 
of the Earth can 'be covered by it at a Time ; 
therefore a total Eclipfe of the Sun can tail 
no longer, in one Place, than about four Mi- 
nutes. But the Diameter of the Earth's Sha- 
dow, where the Moon pafles thro' It, is three 
or four Times longer than the Diameter of tbd 
Moon's Body ; therefore the Moon is foH*»(f 
times totally cclipfed for about three HouB, 
together. 

Since when the Moon is eclipfed, fhe is 
really darkned, and lofes the Light of the 
Sun, from fo much of her Diik as is involv- 
ed in die Shadow of the Earth, a lunar E- 
clipfe muft appear juft the fame in all Parts 
of the World, where it is fcen. But when 
the Sun appears eclipfed, he, in Realty, lo- 
fes none of his Light, only the Moon ftands 
in the Way of our feeing him, either wholly 
or in part. And fince the Moon can hide 
the Sun but from a little Part of the Earth 
at one Time, a folar Eclipfe will appear dif- 
ferently in different Places. In c 
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may be central and total, the Moon being 
juft between that Place and the Sun, or that 
Place being juft in the Center of the Moon's 
Shadow ; while the Moon hides but Part of 
the Sun from other Places j and from others, 
no part of him at all. 

Thus in Fig. V. at all Places of the Earth 
between^ and y the Sun is feen eclipfed, ei- 
ther totally or partially ; between and the 
Eclipfe is total ; between e and e it is annu- 
Jar; at ti the Sun appears half darkened ; 
but in Parts more remote from the Center of 
the Shadow than^, there is no Eolipfe at all. 

A lunar Ecliple feen from the Moon, is 
an Eclipfe of the Sun. 

If a folar Eclipfe (which is more proper- 
ly an Eclipfe of the Earth can be feen from 
the Moon, it appears only as a dark Spot 
pafling over the Dilk of the Earth. 

It is obferved that the Moon, even when 
file is totally eclipfed, or wholly involved in 
the Shadow of the Earth, does not lofe all 
her Light, but Aill appears of a faint duflcy 
red Colour ; which is owing to the Sun's Rays 
being refraded, or bent inwards, in paffing 
thro' the Earth's Atmofphere, (juft as they 
are in palTing through a Burnlng-glafs,) by 
which Means they enter, and, in fome Mea- 
fure, enlighten the conical Shadow of the 
Earth, where it involves the Moon ; and it 
is by that faint Light that the Moon is ftill 
vifible, even in the midft of a central Eclipfe. 
Aftro- 



7 8 Eeliffes of the Sun mid Moon. Part IT. 
Aftronomers divide the Diameters both of 
the Sun and Moon into twelve equal Parts, 
which they call Digits, and each Digit into 
Minutes, Gff. by which they meafure the 
Quantity of Obfcuration, or the Bignefs of 
an Eclipfe. 

COROLLARIES. 

1. The Shadow of the Earth, which is 
viiible upon die Moon in a lunar Eclipfe, ap- 
pearing always circular, is a fenfible Demon- 
ftration of the globular Form of the Earth. 

2. Since the Bignefs of an Eclipfe depends 
on the Bignefs of the Shadow that falls on the 
eclipfed Body, and That on the Bignefs, and 
Diftance of the Body which carts the Sha- 
dow ; and as the Time of an Eclipfe depends 
on the Motions of thofe Bodies, it is evident 
that an Eclipfe could not be computed before 
it happened, unlets all thefe were known. 
But certain it is, that Aftronomers are able 
to compute * Eclipfes beforehand, to almoft 
a Minute of Time ; therefore we muft con- 
clude, that their K nowledge of thefe Mattcrv 
is very confiderable and certain. ^M 

* The Compatation of Eclipfca requires a great ded 
(nOre previous maihematical Knowledge than ihe Fcrfoni, 
for waole Service Uiii Treacifc ij deGgned, arc fuppofEd lo 
be futnillied with ; therefore 1 wholly omit it. Tbofc 
that would acijuaint tbemrelves with the Method of com- 
puting Eclipfes, both (olar and Inner, may fee it in Dr. 
Gregary's or Dr. KiO/'i Aflronomy. And they may fiwi 
good Tables for calculating Eclipfca in Dimihorne'i fmHi- 
tal Mnmmy ef Hje hUsn. 

CHAP. 
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CHAP. VI. 

T'he DcBrine of the Tides. :> 

TH E Sorface of the whole Globe (as 
alfo its internal Parts) is every where 
preffed by Gravitation towards its Center. 

If the Globe were all fluid, and fomc 
Parts of the Surface were more preffed than 
others, the Parts that werq moft preffed would 
be lowefl:, or neareft the Center ; and the 
Parts leaft preffed would be the higheft, or 
furtheft from the Center. 

Both Sun and Moon attraft the Earth 
with Forces which pervade the whole Globe j 
but which ^& greater or lefs m the different 
Parts of it, as thofe Parts are nearer to or 
further from thofe Luminaries, and the Moon 
ty Reafon of her being fo much nearer to 
the Earth than the Sun, has the greateft 
Influence : and caufes the greateft Alteration 
in the Figure of the Earth or raifing the 
Tides *. 

The Effects of the Moon's Attrai£tion up- 
on the Fluids of the Globe, to alter their na- 
tural Ipherical Figure, rauft be as follows : 



• The Reader 

Wof/jiur/n's Accoi 



may Tee ihi» Matter full' 
m of Sir fjaac AVi " • 



lully esplair 
•s Philofph. ] 



Firft, 



w 



to Tie DeSrvK of the Tttkt. Part 

Firft, Upon the HemiJphcre towards the 
Moon ; where the middle Pcmt being neareft 
the Moon, and iherefOTe moft attraSed by 
her, (dire<My contrary to its natural Gra- 
viution towards the Center) is le£ preifed 
by Gravitation than any other Part of the 
Surface of that Hemifphere, and confequent-^ 
ly the Waters will diere rife higheft. 

Secondly, Upon the Hemifphere that is 
remote from the Moon ; where the middle 
Point being leaft attraded by the Moon, (by 
reafon of its greateil Diftance from her) is 
left behind, while all the other Parts and 
even the Center itfelf, arc more attraded 
towards her : from whence it will follow, 
that the Surface of the Water at the Middle 
of that Hemifphere, will be higher, or more 
remote from the Center, than in any otlier 
Part. The two middle Points will therefore be 
the higheft in their refpeflive Hemifpheres j 
the one being really more elevated, the other 
lefs deprcJJ'ed, by the Moon's Attradlon, than 
the adjacent Parts : So that diefe two Points 
may now be conceived of as the Summits of 
two oppollte Mountains of Water, or the 
whole Globe may be conceived as now 
thrown into a fpheroidical or oval Figure, 
whofe longer Axis produced would pais 
lliro' <he Moon. And by reafon of the 
Earth's Rotation, thefe Mountains muft be 
continually Ihifting their Places all round the 
Surface of die Globe ; from wiience there 
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jwill follow two Flood-Tides and two £^^5- 
Tides in the Space of 25 Hours ; in which 
Time the Moon moves from the Meridian of 
any Place, to the fame Meridian again. 

When the Sun and Moon are in Con- 
junflion, or Oppofition, that is at New or 
Full Moon, the Attraiflion of both thefe 
Bodies acting upon the Earth in the fame 
DiretSion or in the fame right Line, their 
-Force is united to elevate the Waters ; where- 
by are produced Spring-Tides. 

When the Moon is in her Quadratures, 
her Attradion ads in one Diredlion, the 
Sun's in a quite contrary ; by which Means 
they corred or counterad one another, the 
Moon raifmg the Waters where the Sun 
depreflcs them, and vice verfaj which pro- 
duces Ncap-Tides. 

It is evident, that if the two oppoiite Pro- 
tuberances, or Summits of the two Moun- 
tains of Water, were always exaftly at the 
Poles of the Earth, there would be no rifmg 
and falling of the Waters by Means of the 
Earth's Rotation, or no Tides at all ; but it 
would conllantly be high Water at the Poles, 
and low Water all round the Equator. On 
the other Hand, when thefe two Summits 
are fartheft from the Poles, that is, upon the 
Equator, the Rife and Fall of the Waters, 
by Means of the Earth's Rotation, is then 
:eateft ; therefore the nearer they are to the 
jfluator, the Rife and Fall is the greater : 
G and 
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and the nearer to the Poles, the Rife and 
Fall is the lefs. Confequently when the Sun 
and Moon arc in ConjuntSlon or Oppofition, 
in or near the Equino<flial, as in March and 
September, the Sprii^-Tidu miift rile higher, 
(the Summits of the two Mountains being 
then upon the Equator) than when they are 
rn Coniuniflion or Oppofition in the Tropica, 
as in June and December. And the Moon 
being in the Tropics at her Quadratures in 
March and September, and in the Equinoc- 
tial at her Quadratures in June and Decem- 
At, the Neap-Tides will be lefs vigorous in 
the former Months, and more vigorous in 
the latter. And, befides, when the Moon is 
in the Tropics at her Quadratures the Sun js 
in the EquinotSial ; therefore the Rife and 
Fall of the Waters by his Influence (coun- 
terading that of the Moon) is then greateft^ 
tho"^ ftill lefs than that of the Moon, confe- 
quently the Neap-Tides will then be weakeft. 
But when the Moon is in the Equino(ftia> at 
her Quadratures, the Sun- is in the Tropic, 
whofe Influence, as counteracting the Muon, 
is then leaft; therefore the Neap-Ttiks will 
then be ftrongeft. So that the Difference 
betwixt the Spring and the Ncup-Tidet is 
much lefs confiderable at the Jhljlkial, than 
at the equinoSlial Seafons. 

Yet the higheft Tides of the Year are ob- 
ferved to be (cfzterh paribus) fonic time be- 
fore the vernal» and liime time after the ai 
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tumnal Equinox, 'oiz. in February and O^o- 
her ; which is owing to the Sun's being 
nearer the Earth in the Winter Months, 
when, confequently, the Force of his At- 
traiftion on the Waters is greater* than in the 
Summer Months. 

It has further been obferved, that, in this 
Part of the World, the Tides rife higher 
when the Moon is in the Northern Signs* 
at the Time of her coming to the Meridi- 
an, above our Horizon ; and when ihe is in 
the Southern Signs at the Time of her com- 
ing to the Meridian, below the Horizon ; 
flian when, on the contrary, {he is in the 
Southern Signs above our Horizon, and in 
the Northern Signs below it. The Reafon 
of which will evidently appear upon the 
Globe, viz. That in the two former Cafes, 
the Moon is nearer to our Zenith and Na- 
dir, when the Is upon our Meridian, or at 
the Time of high Water, and, confequent- 
ly, we are then nearer to the Summits of the 
Mountains of Water, than in the two latter 
Cafes. 

Though the Force by which the Tides arc 
raifed is continually increafing, from the 
Time of the Moon's Quadrature to her 
Conjuniflion or Oppofitlon, after which it 
gradually decreafes until the next Qiiadra- 
ture i yet the higheft Spring- Tide is not 
juft at the New or Full Moon, but a Day or 
after; whicli may be thus accounted for. 
G ' 2 Con- 
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Conceive every Tide as raifed by a dou- 
ble Force, viz. feme Part of the Force by 
which the laft Tide was raifed flill remain- 
ing, and the Force of a new Impulfe. 
When both thefe together amount to more 
than the whole Force which raifed the laft 
Tide, the prefent Tide muft rife higher 
than the laft did. Suppofe the remaining 
Force to be always half the whole Force 
of the laft Tide: Suppofe the new Im- 
pulfe, juft at New or Full Moon, to be 15, 
and the whole Force, with which that Tide 
is raifed to be 22. Let the new Impulfe 
of the new Tide be but 14, then 14+11 
(/. e. half 22)=^25 : this Tide will there- 
fore rife higher than the laft. Let the new J 
Impulfe of the next Tide be but 13 ; theill 
13+124^ [i.e. half 25) =254. Confequent^-l 
ly this Tide will rife ftill higher than the 
laft did ; tho' the Force of the Action of the 
two Luminaries, by which the Tides are^ 
raifed, is now confiderably abated. 

For the fame Reafon, the deadeft I 
Tides will fall out, not precifely a 
Moon's Quarters, but fometime after. 
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CHAP. VII. 

' the Planets Mercury, Venus, 
Mars, Jupiter, and Saturn. 

^ H E Planets are diftingulflied into 
_ Inferior and Superior. Mercury and 
Venus are called the Inferior Planets, be- 
caufe they are lower than the Earth, in the 
folar Syftem, and nearer to the Sun ; Mars, 
Jupiter, and Saturn, are called the Superior 
Planefs, becaufe they are higher than the 
Earth, and more remote from the Sun. 

Mercury revolves about the Sun in 
87 Days 23 Hours, at the mean Diftance 
of 3 2,0c 0,000 Miles. As this Planet is 
almoft three times nearer the Sun than the 
Earth is, his Light and Heat is feven times 
greater than ours * ; which Degree of 
Heat is fufficient to make Water boU. 



• The Quantiiy of Light atii? Heat which the feveral 
Planets tecfive TrDm the Sun, (■ reciprocally a; the Squares 
of their Diitance. 

N. B. No Regard is here had to Atmorpheies, or other 
Circurollsnces that may be peculiar to the feveral Planets, 
and which any poflibly iitcreare or diminilh their Light 
01 Heat, but niertly to their Diflancss from the Sun. 
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This Pknct mufl therefore confift of den^ 
kt Matter dian the Earth; and if it be 
bhabtted, it mnft be by other fert of Crea- 
tures than any that live here. 

An Eye in Mercury fees five Planets fu* 
perior to it. Venus and the Earth, when 
diey are in Oppofition to the Sun, fhine 
upon Mercury with a full Orb, and afford 
a confiderable Light to diis Planet in the 
Night } but the other Planets do not afibrd 
him io n^uch Light as th^ do to us. 

It is not known whedier Mercury re- 
volves on his Axis, nor what is the In- 
clination of his Axis to the Plane of his 
Orbit i confequendy the Length of his 
Days, and what Change of Seafons this 
Ranet is fubjedt to, are both unknown ; 
only the Orbit of Mercury, being the moft 
cxcentric of any of the Planets, muft oc- 
cafioh a confidisrable Alteration of his 
Light and Heat, in different Times of his 
Year, 

Mercury's greateft Elongation^ or appa- 
rent Diftance from the Sun, is about 28 
Degrees. The Inclination of his Orbit to 
the Plane of th? Ecliptic is 6 Degrees, 54 
Minutes. 

There rpay be other Planets betwixt Mer- 
cury and the Sun j but if there are, they 
can never be lecn by us, becaufe of their 
Ne4rnef? to the Sun, 

Venus, 
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Venus, the brighteil of the primary 
Planets, and neareft to the Earth, is 7906 
Miles Diameter, She revolves on her Axis 
in 23 Hours * and in her Orbit round the 
Sun in 224 Days, 16 Hours, 46 Minutes 
at the mean Diftance of 59,000,000 Miles 
from the Sun. Her Light and Heat is 
more than twice as much as ours. The 
Orbit of Venus being nearer the Sun than 
the Earth's annual Orbit, flie is much 
nearer the Earth, viz. lix times nearer, at 
her inferior Conju7i£iioti, or when flie is be- 
twixt the Earth and the Sun, than at her 
fuperior Conjunction, viz. when the Sun is 
betwixt the Earth and Venus ; therefore 
{he appears much larger to us at one time 
than another. 

Her greateft Elongation is about 48 De- 
grees. The Inclination of her Orbit to the 
Plane df the Ecliptic is 3 Deg. 24 Min. 

She appears with different Phafes, viz. 
horned and Jhll like the Moon ; and ibnie- 
tinies, at her inferior Conjumftion, Ihe ap- 

• That is according to Cajjiii's Obfervations, which 
he made in the Year* 1666 and 16C7. Em St^. Fraiiis 
Sianchini ha) advanced a new Theory of Vtrms, accord- 
ing to which Ihe pcrfDrma her Rcvoluiion on her hiia in 
about 24. Days and B Hours j and the Inclinncion of her 
Axis to ihe Plane of her Orbit is 15 Degrees, He grounds 
thib Theory on Obfcrvations which he made on ihai Planet 
in the Vents 1726 and 1717, and has Fiibliflied it imdL-rthc 
Title <t\ Hefferi el Fhoffberi nofo Pb^mmsHa. But I do not 
£nd it has y«t been coiifitmed by the Obfcrvaiions of othcc 
AiliODoniera. 
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<iii}^, ir f&^ Bcj3TiTirrs' of the liat Cat- 

jiasrr ^x Cftf^mmu:'^ ^vfecr "wrreit 5: was 

fir^ir,- r^^'^st^ ^ra^ !:fi umkrj^ 

ihitMriaf< tie Jftrommen it i^tzr J^ 
imuldjmd^ that Vera^ Aei nauy am&r^ gH 

The »p£^rkr Pbrsetf , from die Time of 
di^ hpttm to the Tope of tfaca- inferior 
iy^nymhirxt^ are feen more e^iaif diat die 

fc'-/o, ind fict after him. Thca dicr are 
Irjening Uan. 

f/Ut fn^m die Time of dieir infencH- to 
their fupcriar Conjundticn, diey are feen 
fs^r/ltuara of die Sun ; and conio^uently fet 
in the Fv/cning, and rife in the Mom- 
\ny^ heforc him. Then ihcy arc Morning 

They arc fccn from the Earth to move 
much (wiftcr in their Orbits round the Sun, 
ut (oinctirncs than at others j and their Mo- 
tion at Ibmctimcs appears to be Jire^y or 
MC'ionlin;', to the natural Order of the Signs 
i)f thr! /od'uiVf as from ^tes to Taurus, 
fMV. Ii)inrt lines retrograde , or contrary to the 
\)\\k\' ol ih'j Signs, as from Taurus loArieSy 
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£^c. and fometimes they appear to ht fia~ 
ticnary., or without any Motion at all, for 
fome Days together ; all which is occafion- 
ed by the Earth and thefe Planets moving 
in concentric Orbits, one within another, 
but with different Volocities. 

Let the lefTer Circle about the Sun re- 
prefent the Orbit of Mercury, and 
the larger the Earth's annual Or- ^' 
bit, about a Quarter, or 12 Weeks of 
which, anfwers, in time, to Mercury's 
Year. When the Earth is at o, and Mer- 
cury at o, in his Orbit, he appears at o in 
the Zodiac; about a Weeic after at i i i, 
he appears direB ; at 2 2 2 and 3 3 3 he 
continues dire£f, though more flow in his 
Motion ; at 4 4 4 he is Jiationary j at 5 5 5 
he appears retrograde, as alfo at 6 6 6 (when 
he is in his inferior Conjunflion ;) and at 
777, till about 8 8 8, he \% jiationary a- 
gainj after which, at 9 9 9 and 10 10 10, 
he becomes direEt again ; and more fwift- 
ly at II 11 11 and 12 12 12. The Cafe 
of Venus is much the fame. 

Mars, who looks the moft red and 
Jiery of any of the Planets, revolves on his 
Axis in 24 Hours, 40 Nfinutes, at the mean 
Diftance of 123,000,000 Miles from the 
Sun. His Days and Nights are always 
nearly of the fame Length ; becaufe his 
Axis is nearly at right Angles to the Plane 
of 
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of his Orbit. The Inclination of his Or- 
bit, to the Plane of the Ecliptic, is 1 Degree 
52 Minutes. His Year is almoft twice as 
long as ours, (for he performs his Revo- 
lucion about the Sun in i Year, 321 Days, 
23 Hours) but with little Variety of Sea- 
fons. The Quantity of Light and Heat 
which this Planet receives from the Sun is 
not half fo much as ours. JVIars feems to 
have an Atmofphfre round him, as the Earth 
has, which is argued from the fixed Stars 
appearing obfcure, when they are feen juft 
by his Body. 

This Planet is five times nearer to us 
when he is in Oppofition to the Sun, than 
when he is in Conjunflion with him; there- 
fore he appears fo much bigger and brighter 
at one time than another. 

A SpeiSator in Mars will hardly ever fee 
Mercury ; unlefs fometimes as a Spot in the 
Diflc of the Sun. To an Eye in IMars, 
Venus will appear about as far from the Sun, 
as Mercury does to us. And the Earth 
about as far off as Venus appears to 

Jupiter's mean Diftance from t1 
Sun is 424,000,000 Miles. He revolvi 
on his Axis in 10 Hours; and his Days 
and Nights, each of 5 Hours, are always 
nearly of the iame Length, all over his 
Surface ; becaufe his Axis, like that of 
Mars, is nearly at right Angles 10 the Plaqi 
3 
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of his Orbit, The Inclination of his Orbit, 
to the Plane of the Ediptic, is 1 Deg. 
20 Min. His Year is equal to almoft iz 
of ours, viz. to II Years, 314 Days, iz 
Hours, but without any conliderable 
Change of Seafons. The Light and Heat 
which this Planet receives from the Sun is 
but one zf" Part of what the Earth en- 
joys. 

Befides abundance of Spots which may 
be feen on Jupiter's Surface, he appears to 
be furrounded with feveral Be/is, or Gir- 
dles, which are parallel to his Equator, 
and to one another ; and are variable both 
in reipeft to their Breadth, and their rela- 
tive Diftances. Sometimes they appear 
wider, Ibmetimes narrower, fometimes 
they are nearer, and fometimes farther off 
irom one another. Whether thefe Spots 
and Bells are inherent in the Body of the 
Planet ; or whether they fwim, like Clouds 
and Vapours, in its Atmofphere, no Ob- 
fervations yet made are fufficient to inform 
us. 

This Planet has four other primary Pla- 
nets beneath him ; but they are all too near 
the Sun to be ever feen in Jupiter by an 
Eye of no (liarpcr Sight than ours : even 
Mars, which is furthcft off from the Sun 
of all the four, will never be above 18 
Degrees from him. And conlidering how 
'nail a Planet Mars is, and how weakly he 
rtflcaj 
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uefle^s the Sun's Light, he will fcarcely bo 
tben^ at fo fmall a Diilancc from the Sun : 
fo that Saturn is the only primary Planet 
that, can be feen in Jupiter. 

Jupiter has four Satellites or Moons rer 
volving about him, ^z. . 
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M His outerxnofl Mpon nt^ufi q^pear almoil 
afrliurge toan Inhabitant of Jupiter (fupf 
pofing his Eyes like ours) as our Moon 
ddes to us ; .and if the other Satellite are 
f!i6t lefs than the outermoft, they muft ap^ 
pear much larger, Mr.. Ji^gens conctis^ 
them to be not much, if at all, lefs tha^ 
the Earth. In Jupiter they have frequertf 
Eclipfes of the Sun, and of their Moons 3 
and fometimes one Moon eclipfes another, y 
All tlie four Satellites of Jupiter were 
firft difcovered by Galika, Jan* 7> j6iQt* 

Saturn's mean Diftamre.frqm the Shu 
is 777,000,000 Miles, hij.Yc^r is equal ^ 
near 30 of ours, viz 29 Years,. 167 Day^, 
22 Hours. The Inclination of his Orbit, 
to the Plane of the Ecliptic, is 2 Dcg. 
'20 Min, Whether Saturn revolves on. his 
•^ ' Axis 
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Axis is not known r it is certain he enjo^ 
but one 90^^ Part of the Light and Heat 
fiDin the Sun that we do. An Eye in 
Saturn fees no pritoary Planet but Jupiter^ 
which always appears to accqpipany the 
Sun, 

Saturn has five Satellites moving round 
him, viz. 



Miles. 
146,000 
187,000 
263,000 
600,000 
1,800,000 



The fourth Satellite is the largeft of them 
all \ the: great difproportionate Space be*^^ 
,twixt that and the fifth, gives Room to 
<:onje(fJure that there may be a fixth, tho' 
we have not yet difcov6red it. . 

The fourth Satellite was firft difcovcred 
by the famous Chrift. HugenSi in the Be- 
ginning of the Year 1665. The other four 
were all difcovcred by Mr, Cqffini^ betwixt 
the Years 1671 and 1684. 

Saturn^ has a vaft folid Ring, different 

from all the other Planets, which encom- 

-pafies his Bqdy, as an Horizon does a 

Globe; it is about 21,000 Miles broad, 

-and as much diftant from Saftim's Body. 

The Thickncfs of it is to ua abnoft invifi- 

ble; 
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94 Superior Planets, DireSl, &c. Part IlP 
ble J perhaps it may be 500 or 1000 Miles. 
This Ring cafta a vaft Shadow upon the 
Body of the Planet, and it muft occafion 
very ftrange, and different celeftial Appear- 
ances to the Saturnian Inhabitants, if any 
fuch there be. -1 

The fuperior Planets, as well as the ia»| 
ferior, are, by Turns, Morning and Eveh4J 
ing Stars j and they appear direSi, fiatiihM 
nary, and retrograde. * 

Let the leffer Circle about the Sun re- 
prefent the Orbit of the Earth, and 
'°' ' the larger that of Jupiter, who 
moves through but about a 1 2th Part of his 
Orbit, while the Earth makes a complete 
Revolution round the Sun. When the 
Earth is at o, and Jupiter at o in his Or- . 
bit, he is feen at o in the Zodiac ; about a 
Month after at i i i, he appears direSi, 
and near his Conjuniftion with the Sun ; 
at z 2 2 and 3 3 3 he continues direB, the" 
more flow in his Motion ; about 4. 4 4 he 
\% jlatlonary ; at 5 5 5 he appears retrograde i 
as alfo at 6 6 6 (when he is in his Oppo- 
fition) and at 777, till about 8 8 8 he is 
Jiationary again ; after which, at 9 9 9 and 
10 10 10 he becomes direS again j and 
more fwiftly at 11 \i 11 and jz 12 12. 
The Cafe of Saturn and Mars are much the 
fame. 

As the Orbits of all the Planets are in- 
clined to the Plane of the Ecliptic, fotu 
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more and fome lefs, they all have Lati- 
tude ; that is, they are always at fome Di- 
ftance from the Plane of tlie Ecliptic, ex- 
cept when they are juft in the Nodei of their 
Orbits. Their Latitude, as it would ap- 
pear to an Eye placed in the Sun, is called 
their Heliocentric Latitude ; as it is feen 
from the Earth it is called ibeir Geocentric 
Latitude, Now, tho' the greateft Helio- 
centric Latitude of any Planet is but juft 
equal to the Inclination of its Orbit to the 
PJane of the Ecliptic, yet its Geocentric 
Latitude may be much greater. For In- 
ftance, the greatcfl Heliocentric Latitude 
of Venus is about 34 Degrees ; but as fhe is 
much nearer the Earth, at one Time than 
another, (he will appear under a greater 
Angle with the Plane of the Ecliptic ; or a 
Line drawn from the Obferver's Eye to 
Venus, will make a greater Angle with the 
Plane of the Ecliptic at one Time than an- 
other, that is, when flie is nearer than when 
file is farther off: and confequently tho' her 
Heliocentric Latitude were exadlly the fame 
in both Cafes, yet her Geocentric Latitude 
would be very di&rent. And thus it is, 
tliat Venus has at fome Times, Wz. when 
flic is neareft the Earth and Retrograde, 
more than 8 Degree? Latitude ; and it is 
on this Account the Zodiac is made to cs- 
tend fomewhrit above S Degrees, on eadi 
Side of tlie Ecliptic, that it may be bco3d 
enough 
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enough to take in the apparent Padis of 
all the Planets. 

COROLLARY. 

The fuperior Planets appearing direSi^ 

Jiationary^ and retrograde^ is a proof of the 

Earth's annual Motion round the Sun ; for 

if it had no fuch Motion, they never could 

appear otherwife than direB. 

That all the Planets, both primary and 
iecondary, may be habitable Worlds, is a 
Notion, (however laughed at by the Vulgar, 
yet) not vs^ithout a reafonablc Probability. 
For who that has feen any Engine, a ^/W- 
mill for Inflance, in his own Country, and 
knows the Ufe of it is to grind Corn ; if he 
travels into another Country, and there 
fees an Engine of the fame fort, will not 
reafbnably conclude that it is defigned for 
the fame Purpofe ? So when we know 
that the Ufe of this Planet, the Earth, is 
for an Habitation of vark)us Sorts of Ani- 
mals ; and we fee other Planets at a Di- 
ftance from us, fome bigger, and fome lefs 
than the Earth, all of them folid Bodies, 
much of the fame Shape with the Earth ; 
one, at leaft, encompafled with an Atmof- 
phere as the Earth is ; all moving periodi- 
cally round the Sun ; moft, if not all, of 
them revolving on their own Axis, juft as 
. the Earth does ; and fome. of them at- 

4 tended 
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tended with Moons, to enlighten them in 
the Night : is it not highly reafonable to 
conclude, that they are all defigned for the 
fame Ufe that the Earth is, and that they 
are habitable Worlds, like this in which wc 
live ? 

What UJe can we conceive of Jupiter's 
and Saturn's Moons, which are not vifiblc 
to us without the Help of Tckfcopes, un- 
lefs they are to enlighten thofe Planets in 
the Night ? And of what Ufe can their 
Light be to thofe Planets, if there be no 
Inhabitants to enjoy the Benefit of it ? Nay, 
of how httle Ufe are any even of the pri- 
mary Planets to our World ? How Uttle is 
the Light which they afford us ? And as 
for any Influence upon us and our Worlds 
which the AJlrologen afcribe to them, 
which they conceit to be different, accord- 
ing to their different AfpeSls *, and by 
^which they pretend to foretel future Events ; 
ft it 



U • Ajftils of tte heavenly Bodies, fignlfy ilieir Sitaa- 
tion iii the Zodiac, wiih refpefl to one another i or thejr 
DilUnce from one another in Longitude. The Names 
and Cbarafters of the Diftereni Afpefts are, 

1. 41 ScxiHe. when they ate two Sigai, or 60 Degrees 
fioiii one another. v 

i. ^ariili, when they are three Signs, ot 90 De- 
grees diAaut. 

5. A Trint, when they arc foot Signs, or 120 Degrees 
djILant. 
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it is moft certainly all a groundlefs and 
foolifli Conceit. Whoever confiders the 
vaft Digance of the Planets from us, and 
that thtw ,Jfpe6ls are according to natural 
laws, will .not eafily believe they can have 
any fuch Influence at all. 

CHAP. VIII. 

Of Comets* 

C"^ O M E T S, or Blazing-Stars, were 
^ anciently fuppofed to be Meteors, or 
Exhalations, fet on Fire in the hi^eft 
Region of the Air ; but the Modern Aftro- 
nonfiers have found that they are above the 
Orbit of the Moon. Moft probably they 
are a Sort of excentrical Planets, which move 
periodically round the Sun. 

5. (5 Conjun^ion, when they are in the fame Sign and 
Degree. 

N. B. Two Bodies are faid to be in Conjunflion when 
both are upon the fame Line of Longitude, tho* they may 
not be in the fame Point of the Heavens ; but feveral De- 
grees Dillant from each other in refpeft of Latitude. Thus 
Mercury and the Mcon may be in Conjundtion, when yet 
they are 1 2 Degrees afunder ; that is, when the former 
has near 7 Degrees of Latitude on one Side of the Ecliptic, 
and the latter above c Degrees Latitude on the other 
Side. 

their 
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Their Orbits are very long Ellipfes, hav- 
the Sun in one Focus *. 

The proper Motion of Comets Is not 
the fame in all, but each has its peculiar 
Courfe. Some go from Weft to Eaft, 
others from Eafl; to Weft ; feme from 
North to South, others again from South 
to North, in all Planes and Direftions : fo 
that they are not, as the Planets are, con- 
tained within the Zodiac. 

Not many more than twenty Comets 
have yet been obferved ; at leaft fo as that 
their Paths in the Heavens have been traced 
and defcribed. The Time in which they 
complete their Revolution is not yet known, 
except perhaps of two or three of them. 

When the Comets defcend near to the 
Sun, they become vifible, and continue fo 
for fome time while they are afcending 
again from him : but as they remove fur- 
ther off, we lofe Sight of them by De- 
grees ; 'till at length they run out into ftr 
diftant Regions, where they are quite invi- 
fible to us, in by far the greater Part of 
their Orbits. 

■ Mr. jixoat, a French Gentleman, wai ihe firft, that I 
can find, who pretended lo prcdkl the future Motion of a 
Comet; which he did upoi) obferving the Path of One that 
sppeared 'Jan. i6t^, and of another that appeared the Year 
following. But our great and famoui Sir ]faa( Nfwtsn haa 
Cnce cleared up the DoOrine, and ihc Phenomena of the 
Coinecs, far beyond all that went before him, in his cx«l- 
__lent Prittc. PbihJ. Maibm. Lib, 3. Prop. 39. I3c. 
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When a Comet defcends near to the Sun 
it is fet on Fire > and its Tail feems to be 
nothing elfe but a long and very thin Smoke, 
or Train ctf Vapours ftreaming from it, 
which always points to the Region oppofitc 
to the Sun. 

The popular Divifion of Comets into 
three Kinds, viz. Cauduti or tailed^ Bar- 
bati or bearded.^ and Crimti or hairy, arifes 
not from any real Difference of Comets 
from one another, but from different Cir- 
cumftances of the fame Comet. For in- 
ftance, 

When a Comet is moving towards the 
Sun, the Train of Vapours follows it, like 
a Trt//. 

When it is moving from the Sun, af- 
ter its Perihelion, the luminous Vapour 
marches before it, in the Manner of a 
Beard. 

When the Vapour is projefted directly 
behind the Comet from us, it is then hid 
from our View, excepting that we fee a 
litde of it appearing round the Comet, like 
a Border of Hair.. This Appearance may 
be accounted for, partly, from the Train 
of Vapours widening as it recedes from the 
Head, (as it always does) fo that we fee a 
little of the remoter Part round the Body 
of the Comet; and partly, becaufc the 
Vapour is raifed, by the Heat of the Sun, 
chiefly from the Side or Heniifphcre which . 
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is towards the Sun, and is thrown off, by 
Gravitation, the contrary Way. For as in 
our Air, the Smoke of a heated Body 
afcends from the Earth, towards which the 
Body gravitates ; fo in the Heavens, where 
all Bodies gravitate towards the Sun, Smoke 
or Vapour muft afcend from the Sun ; 
therefore the Vapour which is raifed from 
that Side of a Comet which is towards the 
Sun, is turned back again, and thrown the 
contrary Way. Confequenlly when the 
Comet is oppofite to the Sun, and the 
heated Side is towards us, the Vapour, in 
returning back, is feen round the Edge of 
the Difk of the Comet, and helps to form 
what is vulgarly called the Hair. 

N. B. The Tail or Beani of a Comet 
appears longer or fliorter, not only as it is 
really projefted to a further or lefs Diftance 
from the Head, but as it appears to us 
making a greater or lefs Angle, with a 
Line drawn from our Eye to the Comet. 
When we fee it at right Angles, or any great 
Angle, it appears long; but if at a fmall 
Angle it appears fliort. 

Sir Ifaac Newton has computed that the 
great Comet, which appeared 1680 and 
168 1, was heated, by its near Approach 
to the Sun, to the Degree of near 2000 
Times the Heat of red hot Iron. 

Bodies that can endure fo intenfe a Heat, 
itjvithout being entirely diflipated and de- 
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ftroyed, muft needs be very hard and folid j 
fuch therefore, no doubt, the Comets arc. ^ 

HchetiuSj by meafuring the Comet that 
appeared 1665, found its Diameter to be 
three times as long as that of the Earth ; 
confequently the Body of that Comet muft 
be twenty-feven times greater than the 
Earth *. 

The Comet which appeared 1759, is 
. luppofed to be the fame that appeared 1682, 
and before in 1607 and 1531 5 whofe Pe- 
riod muft therefore be 75 or 76 Years 5 and 
whofe Return may be expeded 1835 or 
1836. Its greateft Diftance from the Sun, 
to its leaft, is as 60 to 1 : and its greateft Light 
and Heat, to its leaft, as about 3600 to 1. 

The Comet which appeared 1661, is 
fuppofed to be the fame that appeared 1532, 
whofe Period is therefore about 126 Years, 
It may be expedled again 1789. Its greateft 
Diftance to its leaft, is computed to be 
more than 100 to i , and its greateft Light 
and Heat to its leaft, more than 10,000 

to I. 

The great Comet which appeared 1680 
and 1 68 1, is fuppofed to be the fame that 
appeared in the 44th Year before the Chri-» 
ftian JEita, and again A. D. 531 or 532, 
again 1106, and laftly 1680 5 therefore 

* Spheres are to on^ another as the Cubes of their DU 
lime^ers. 

the 
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the Time of its Revolution muft be 576 
Years, and its next Appea'rance may be ex- 
peiSed in the Year 2256. Its greatcft Di- 
ftance to its leaft is above 20,000 to i, and 
its greateft Light and Heat to its leaft abote 
400,000,000 to I . 

We know but little, or rather nothing 
certainly, of the Ufe of Comets. They 
feem, in their prefent State, to be very 
unfit for the Habitation of Animals ; be- 
caufe of their intenfe Heat, when they are 
in one Part of their. Orbit, ^Jiz. neareft the 
Sun, and their extreme Cold ii> the oppo-^ 
fite Part. But yet God could, no doubt, 
make Creatures who fhould be capable of 
enduring both thefe Extremes. To ima- 
gine that the appearing of a Comet is 
* ominous, and that it forebodes feme ap- 
proaching Calamity to any Part of the 
Earth, is a fuperftitious Conceit, without 
any Foundation in Reafon ; and it feems to 
be condemned in Scripture, jferem. x. 2. 
Thus faith the Lord^ learn not the Way of 
the Heathen^ and be not difmayed at the Signs 
of the Heaven 3 for the Heathen are dif* 
jnayed at them* 
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CHAP. IX. 

Of the Equation of Time. 
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AS the Moon wants two Days, over 
and above an entire Revolution in 
her Orbit, to complete a Synodical Month, 
or Lunation ; {vid. Ch. iv. p. 68.) fo, for 
the fame Reafon, does tlie Earth want 
about four Minutes, more or lefs, over and 
above an entire Revolution on its Axis, to 
complete a natural Day from Noon to 
Noon. Or thus ; the Earth completes its 
Revolution in 23 Hours, 56 Minutes; but 
the Meridian on which it was Noon fo 
long ago, is not yet come to Noon again [ 
becaufe, fince then, the Earth has advanced 
forward, in its annual Orbit, about one 
Degree ; and therefore we muft wait fome 
time longer, before the Sun will come 
again upon the lame Meridian, and make 
Noon. But now that Meridian will at 
fometimes gain Noon again fooner, after 
a complete Revolution, than at othef 
Times ; Ibmctimes in lefs than 4. Minutes, 
fometimes in moic; becaufe the Angle 
from the Sun to the two Points in the 
Earth's Orbit, the one where it was Yefter- j 
day j 
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day at Noon, the other where it is To- 
day, when it has completed its Revolu- 
tion, is lefs in Summer, when the Sun is 
farther off from the Earth, than in Win- 
ter, when he is nearer to it : and confe- 
quendy, that Meridian will have the Sun 
upon it again fooncr, after the diurnal Re- 
volution is completed, when the Angle is 
lels, than when it is greater ; therefore the 
natural Days from Noon to Noon are not 
of equal Lengths, which is one Reafon of 
the Difference betwixt equal Time, which 
is meafured by a Clock that is fuppofed to 
go without any Variation, and to meafure 
exadtly 24 Hours from Noon to Noon j 
and apparent Time, which is meafured by 
the apparent Motion of the Sun in the 
Heavens, or by a good Sun-Dial. 

Let A J C f F be the Earth's . ,,,, 
Orbit, S the Place of the Sun, ^'E-^'"" 
A a = C c the Arch which the Earth runs 
over, while it makes a complete Revolu- 
tion on its Axis *. A B, a Semidiameter 
of the Earth from the Center to any Meri- 

• The Arch A a is in reality greater than C f ; for the 
Earth, »s well as every other FiBnct, defcribcs in its Mo- 
tion round the Sun, equal Space;, or Area;, in eqaal Times. 
'1 ha,! is, if the Earth moves from A to a, in the fame Tims 
that it moves from C 10 r ; the triangular Space A S ^i is 
equal to the Space C S r. Eul ai the Triangle C S r is 
longer than A 5 a, it is manifsll thxi the Arch A a mutt be 
meater than C c. However it it luflicitnt, in th* piefcnt 
Cale, to fuppoie d^cin eijual. 

dian 
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dian at Noon Yefterday, in Winter ; D C 
the £ime in Summer \ a b Utit fame Semi- 
^meter carried parallel to itfelf, after 
a complete Revolution, c d the fame in 
Summer. Now the Angle A S /z = C S F 
{EucL I. 1 5) is greater than C S ^ by the 
Arch F r, therefore d c e =iCS c {EucL I. 
29.) is lefs than ^ ^ E= (A S a=) CS F, 
therefore the Arch ^ ^ is lefs than b E» 
therefore d will come to e in lefs time than 

^ to E. , 

Another Caufe of the Difference betwixt 
equal and apparent Time, is the Obliquity 
of the Ecliptic to the Equator ; by Means 
of which, Archs of the Ecliptic, bounded 
by Meridians that are nearcft to one an- 
other, are no where equal to Archs of the 
Equator, bounded by the fame Meridians > 
but fome are greater, others lefs: fo that 
the Obliquity of the Ecliptic to the Equa- 
tor, being greater in fome Parts than in 
others, {viz. greater near the equinoftial 
Points, and lefs near the folflicial Points,) 
occafions alfo a Difference in the Length of 
natural Days. 

«. ^ For let E Q^reprefent the Equa- 
'^' ' * tor, E Z Q^a Semicircle of the 
Ecliptic ; the Arch E c upon the Ecliptic, 
(fubtending the right Angle E ^ f ) is greater 
than the correfponding Arch E e upon the 
Equator by the little Arch a c : but the 
Arch Z n upon the Ecliptic is lefs than the 

correfpond- 
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correfponding Arch C^ upon the Equator 
by the little Arch n 0. For Z is> by the 
Conftrudion of the Figure, taken equal to 
Cp. 

Suppofe E(7(=E^=Zo:=C^)tobe 
fo much of the Ecliptic as the Sun runs 
over in his apparent annual Courfe, while 
the Earth is performing one complete Re- 
volution on its Axis : fuppofe he was Yef- 
lerday at E, when he made Noon upon 
the Meridian N E S, he is now, after a 
complete Revolution of the Earth, arrived 
at rt, and muft therefore traverfe the Line 
or Arch a b (by means of the Earth's diur- 
nal Motion) before he will make Noon 
again upon the fame Meridian. 

Suppofe again that the Sun was at Z 
Yefterday, when he ma-de Noon upon tlie 
Meridian N Z C S ; he is now, after a 
complete Revolution of the Earth, got as 
far as 0, and muft therefore traverfe the 
Line or Arch w, before he will make 
Noon again upon the fame Meridian. 
Now the Line m is longer than the Line 
ab^ by how much the Arch of the Eclip- 
tic Z approaches nearer to a parallel Foli- 
tion to the Equator, than the Arch E a : 
therefore (fmce the Earth always performs 
its diurnal Motion with the fame Degree of 
Swiftnefs) it will require more time for the 
Sun to traverfe ni, than a b. In the for- 
pier Cafe, reprefented by m, the natural 
Z Day 
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Day is more than 24 Hours long : then 
the equal Time gains upon the apparent 
Time, and Clocks that are well timed go 
fafter than Sun Dials. In the latter Cafe, 
reprefented by a by the natural Day is lefe 
than 24 Hours : then the apparent Time 
gains upon the equal Time, and Clocks go 
flower than the Sun. 

For the clearer Ilkiflration of this Mat- 
ter, let it be confidered, that if the Ecliptic 
lay due North and South, or perpendicular 
to the Equator, (on which Time is mea- 
fured) the Motion of the Sun in the Eclip- 
tic would make no Difference at all in the 
Length of natural Days, but every Day 
would be juft 23 Hours 56 Minutes, and 
the Line or Arch b a oi mo would be re- 
duced to nothing. 

On the contrary, if the Ecliptic lay 
parallel to the Equator, every natural Day 
would be exaftly 24 Hours ; and the 
Line a b and m would be equal, each 
reprefenting an Arch which the Sun tra- 
verfes, in his apparent diurnal Motion, in 
juft 4 Minutes. But as the Ecliptic is 
neither perpendicular nor parallel to the 
Equator ; but in Ibme Parts it approaches 
nearer to a Perpendicular, (as about the 
equinodttal Points,) and in other Parts it 
approaches nearer to a parallel Pofition, 
(as about the folfticial Points,) the Arch 
which the Sun tLUvcrles at the iblfticia^ j 
Sealbns,j| 
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Seafons, to make Noon again after a com- 
plete diurnal Revolution, reprefented by 
Q VI, muft needs be longer tban the Arch 
which he traverfes, in the iame Manner, 
about the equinoctial Seafons, reprefented 
by ab \ he will therefore be more than 4 
Minutes in traverfing the Arch »i, and 
iel's than 4 Minutes in traverfing the Arch 
ab. 

From thefe two Caufcs, joined together, 
arifes that Difference betwixt equal and ap- 
parent Time, which is expreffed in the 
Tables of Equation ; which iliow hovir 
much a Clock, if it were fet exaftly with 
a good Sun-Dial, when the equal and ap- 
parent Time are together, (as on thfe 15'' of 
April, and fuppofing it to go at an equal 
Rate, meafuring exaflly 24 Hours a Day 
without any Variation) would go fafter or 
flower than the Sun-Dial throughout the 
Year. 

According to the firll of thefe two Caufes 
of the Difference betwixt equal and appa- 
rent Time, {yiz. the Excentricity of the 
Earth's Orbit,) Clocks fhould go fafter than 
the Sun in Winter, and flower in Sum- 
mer. According to the lecond Caufe, (^72:, 
the Obliquity of the ?xliptic to the Equa- 
tor) Clocks fliould go fafter than the Sun at 
the folftlcial Seafuns, and flower at the 
equinoflial Seafons. Now thefe two Caufes, 
- Tvliich arc independent on each other, ibrae- 
^ times 
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times concur to increafe the Difference be- 
twixt equal and apparent Time, and ibmc- 
times they corred: or counteraa one an- 
other. Hence it is, that though, according 
to the fccond Caufe, Clocks fliould go 
flower than the Sun at both the equinodlial 
Seafons, and as much flower at one as at 
the other ; yet they are about 7 Minutes 
fafter than the Sun at the vernal Equinox, 
and about 7 Minutes flower at the Autunf- 
nal. The Reafon is becaufe Clocks have 
been lofmg of the Sun all the preceding 
Summer, according to the firfl Caufe 
which therefore concurs with the fecond 
Caufe in Autumn, to make them go fb 
much flower ; whereas they have been 
gaining upon the Sun according to the firft 
Caufe all the foregoing Winter, which 
therefore counterads and correiSs the fecond^ 
Caufe in the Spring. 

It appears by the Tables, that fix Weel 

. after the vernal Equinox, Clocks are 3 Mi- 
nutes flower than the Sun, which is lo 
Minutes flower than they were at the Equi- 
nox ; whereas fix Weeks after the autum- 

- nal Equinox they are 16 Minutes flower 
than the Sun, which is but 9 Minutes flower 
than they were at the Equinox. The Rea- 
Ibn why they have loft more in fix Weeks 

V after ilie vernal Equinox than after the Au- 
tumnal is becaufe, according to the firft 

-Caufe, Clocks beein to lofe of the Sun im- 
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mediately after the vernal Equinox : that 
Caufe therefore concurs with the fecond 
Caufe at that Seafon. But immediately 
after the autumnal Equinox they begin, ac- 
ccrding to the firft Caufe, to gain upon the 
Sun ; which therefore corrects the fecond 
Caufe at that Seafon. 

The former of thefe Caufes of the 
Difference betwixt equal and apparent 
Time {'uiz. the Excentricity of the Earth's 
Orbit) is affefted by the Preceflion of the 
Equinoxes j for though, according to that 
Caufe, ClocIiS do, at prefent, go fafter 
than the Sun in Winter^ and flower in 
Summer ; yet in Procefs of Time the 
Earth will come to its Perihelion in the 
Summer, and then Clocks will go flower 
than the Sun in Winter, and fafter in 
Summe}-. 

Therefore Tables of the Equation of 
Time, made for any Year, are continually 
afterwards deviating from Truth ; but yet 
the Pieceffion of the Equinoxes is fo very 
flow, that the fame Tables may very well 
ferve for an Age or more without any fen- 
fible Error. 
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^Table tf the Equation ofDaySy JheW' 
ing bow much equal Time is fafier or 
Jbwer than apparent Time, throughout the 
Tear. 
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CHAP. X. 

Of Parallaxes 



TH E Difference betwixt the t\ 
'Place of the Sun, or Planet, and' 
its 'uifible or apparent Place, is called its 
Parallax. By the true Place is meant the 
Place where it would appear, among the 
fixed Stars, if it were feen from the Cen- 
ter of the Earth. The apparent Place is 
where it dees af^ar, when feen from the 
Earth's Surface. This Difference is great- 
eft when the Planet is at the Horizon, and 
gradually decreafes as it rifes higher, till, 
when it comes to the Zenith, it has no 
Parallax at all. 

Let C be the Center of the 
^'^- ^- Earth, O the Place of Obfervadon 
on its Surface. Let Q^ N reprefent a 
Quadrant of the Planet's apparent diurnal 
Path, and L V Z the Starry Firmament. 
Now when the Planet is at P, were it to 
be feen from the Earth's Centa", it would 
appear in the Firmament at T ; but to an 
Obferver, viewing it from the Surface at 
O, it appears in the Horizon at H. The 
Ar<* 
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Arch H T, or the Angle HPT, or O P C, 
it called its Hori^ntal ParaUax. Wlien 
the Planet rifes to S, the Arch V R, which 
is lefs than H T, meafures its Parallax ; at 
N it has no Parallax at all. Thefe are cal- 
led Diurnal Parallaxes. 

The Angle which is formed by 
ft Right Line, drawn from the Earth '^" 
to the Sun, and another from the Sun to the 
Moon, at either of her Quadratures, is cal- 
led the Menflrual Parallax of the Sun. 

Dr. Hook and Mr. Flamjieed thought 
they had difcovcred an annual Para/lax of 
the fixed Stars, of about 45" j p. ^^^ 
that is, an Angle produced by two 
right Lines, drawn from the fame fixed 
Star, to two cppofite Points in the Earth's 
annual Orbit. But Mr. Bradley has fince 
accounted for that fuppofed Parallax an- 
other Way. He conceives it to proceed 
from the progreflive Motion of tlie Star's 
Light *. 

The Sun or a Planet's Diftance from 
the Earth, and confequently its real Mag- 
nitude, is found by its Parallax. For in 
every Triangle, if two Sides and ojie Angle, 
or ojie Side and two Angles^ be known, all 
the other Sides and Angles are certainly 
found by Trigonometry. Thus in the 
Triangle OPC (Fig.X.) the Side OC 
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(which is the Earth's Semidiamctcr) being 
known, and the Angle at O, which is a 
right Angle ; if the Angle at P can alfo be 
found, the Side P C, which is the Planet's 
Diftance from the Earth, is alfo difco- 
vered *. And the Diftance being once 
known, the true Magnitude may be com- 
puted from its apparent Diameter. For, 
having the apparent Diameter, we can 
find, by the Help of trigonometrical Ta- 
bles, what Proportion its real Diameter 
Yiti ^^^""^ ^° '^^ Diftance. For let 
'^' ■ D E be the apparent Diameter, 
feen by an Eye at F ; then as the Radius of 
a Circle is to the Tangent of the Angle 
D F E, fo is the Diftance F E to the real 
Diameter of the Obje(5t. And from tlie 
Diameter, the Magnitude of a Globe is 
eafily computed. 

Aftronomers have contrived various Me- 
thods for finding the Parallax of the hea- 
venly Bodies ; for a Specimen of which take 
the following, from t>x.Keili's Aftronomical 
Leftures, Leit. XXI. ^ 

In an Eclipfe of the Moon obferve whea^| 
both its Horns are in the fame vertical^B 
Circle, and then in that Moment take the 
Altitudes of both Horns : The Difference 
of thefe two Altitudes being halfed and 
added to the leaft, or fubftraded from the 
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greateft, does give nearly the vifible Alti-^ 
tude of the Moon's Center : But the true 
Altitude is nearly equal to jhe Altitude of 
the Center of the Shadow at that Time. 
Now we know the Altitude of the Center 
of the Shadow, becaufe we know the Place 
of the Sun in the Ecliptic, and its Depref- 
fion under the Horizon, which is equal to 
the Altitude of the oppofite Point of the 
Ecliptic, in which is the Center of the Sha- 
dow. And therefore we have the true Al- 
titude of the Moon and the apparent Alti- 
tude, whofe Difference is the Parallax, which 
will therefore be known. 

^2. ^* B^ SS SC Sf <U Ss 91 ^2 42 SS 4f QLP «■ oS aS u3 g» vS «* 

C H A P. XL 

Of the Fixed Stars. 

TH A T the Fixed Stars are at a very 
great Diftance from the Earth, may 
be concluded from the North Pole of the 
Earth pointing as direflly to the Pole Starf^, 
when the Earth is at Aries, as when it 
^ js at Libra ; though thofe two Points in 
the Earth*s Orbit are at the Diftance of 
1 62,000,000 Miles from eiach other, which, 

# 

♦ The Pole Star is a Star of the fccond Magnitadc, in 
the Tip of the Tail of the Uitle Bear, aod is Yzrj near tK^ 
cxaft North Pole of the WorW. 

I 7 It 
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it fecms, amounts to no more than an in- 
fenfible Point, in relpedt to the Diftance of 
the fixed Stars. 

The fixed Stars being vifible to us at fuch 
a vaft Diftance, makes it highly probable 
that tliey are very large Bodies. 

They are probably alfo at vaft Diftances 
from one another, which may be one Caufe of 
their appearing of fuch different Magnitudes. 
They feem, by the Luftre of their Appear- 
ance, to emit Light like the Sun ; and, 
indeed, if they only reflefled Light, they 
could hardly be vifible to us at all at fo great 
a Diftance. 

Scarce 2000 Stars can be feen by the 
naked Eye ; but ten, or, perhaps, twenty 
times more, may be difcerned by Tele^^S 
fcopes. ^M 

Thus, in the Pleiades^ where only fiic 
Stars are to be feen with the naked Eye, 
Dr. Hook counted 78 with a Twelve-foot 
Telefcope ; and with longer Telefcopes he 
difcovered a great many more. (See his 
Micograpfyy, p. 241.) And in the Conftel- 
lation Or!07i, where but 62 Stars can be 
counted with the naked Eye, 1000 have 
been numbered with the help of Telc^ ^ 
fcopes. «H 

Can we think that God made thefe vaU^I 
and numerous Bodies only to twinkle to us 
in the Night ? Or is it not a more rea- 
fonable Conjedure that the fixed Stars are 



The Fixed Stars. j i g 

all Suns with planetary Worlds moving 
round them, like our Sun ? which, per- 
haps, is no other than one of the fixed 
Stars. 

All the fixed Stars are like the Sun, 
immoveable in their Places, but all of them 
are not invariable as to the Luftre of their 
Appearance. Some of them appear and 
difappear periodically, as that in the Neck 
of the IVhale, which is invifible for eight 
or nine Months in the Year ; and in the 
other three or four Months of its Ap- 
pearance, it is continually changing its 
Lufture and Brightncfs ; which may, per- 
haps, be owing to the Star's being covered 
with dark Spots, fuch as we fee in the Sun, 
over the greateft Part of its Surface. And, 
fuppofing it to have a Rotation on its Axis, 
like our Sun, but flower ; it prefents, at 
fomc Times, its bright Part to our View, 
upon which it becomes vilible ; at other 
Times it turns its dark Side to us, and then 
we cannot fee it. 

New Sars have alfo been obferved to 
appear, as one in tlie Swan's Breajij which 
was hrft taken Notice of by Kepler, in the 
Year i6oa. And old Stars have difap- 
peared, and become invifible. For In- 
ftance, one in the Pleiades^ which were 
formerly I'even Stars, and are called fo ftill, 
though no more than fix have been vifible 
to the naked Eye for feveral Ages pad. It 
I 4 fcems 
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feems the feventh was loft as long ago as 
Ovid's Time, by this Verfe in the third Book 
of his Fajii : 

^afeptem dici^fex tamen ejfefolenf. 

And we are affured by the Catalogues of the 
fixed Stars, which were made by the an- 
cient Aftronomers, and even fo late as by 
TychOy that feveral Stars were obferved by 
them, which are now become invifible. 
But whether thefe are periodical Stars, h*ke 
that in the Whales Neck^ only with a flower 
Motion ; or whether the new ones are new 
Creations j and whether the old ones, that 
have difappeared, are burnt out and extin-* 
guiftied ; are Matters which furpafs the 
Knowledge of the Philofophers of this 
World. 

COROLLARY. 

From this View of the fixed Stars, a 
probable Argument may be deduced for 
the Earth's diurnal Motion, viz. that fuch 
a Motion of the Earth is more probable, 
(as being more agreeable to the Wifdom 
of the divine Architedt) than the diurnal 
Rotation of all the fixed Stars, as well as 
of the Sun and Planets round the Earth. 
To illuftrate this Argument, fuppofe but a 
hundred Men fitting round a great Room, 
attending on a Ledlure of Geography, and 

a com- 
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a common Terreftrial Globe placed in the 
midft of them. Now which would be the , 
befl Way to fliew all the Parts of the 
Globe to each Perfon fucceflively ? Whether 
by turning the Globe round its Axis ; or, 
by a vail deal of Machinery and Wheel- 
work, to make the Room, and all the Seats 
in it, turn round the Globe? Which Way 
any wife and Ikilful Man would take, in this 
Cafe, is eafy to determine. 

It is a further Probability on the Side of 
the Earth's diurnal Rotation, that Venus, 
Mars, and 'Jupiter, are certainly known 
to revolve on their Axes -, and it is highly 
probable the Earth does fo too. As for 
Saturn and Mercury, the one is fo remote 
from us, the other fo near the Sun, that 
we have not been able to difcover any 
Spots on the Surface of either of them, by 
which to judge whether they revolve on 
their Axes or no. Another and more cer- 
tain Proof of tlie diurnal Rotation of the 
Earth is deduced from the Shape of it, 
which is an oblate SpharoidCy having its 
Diameter at the Equator above 30 Miles 
longer than from Pole to Pole. This, no 
doubt, arifes from a diurnal Rotation ; as it 
is certain that fuch a Rotation of the Earth 
muft neccflarily give it the fame fphsroi- 
dical Forni which it Is found in Fadl to 
bear. 

As 
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As for thofe Scripture Expreffions. The 
Suns rifiiig and going dmim, running bis 
Race, ftanding Jiill, &c. they are true and 
proper Defcriptions of the Phenomena, as 
they appear to us ; but by what Motions 
thc^e Phaenomena are occafioned, thefe Ex- 
preflions not do at all determine. 

That fome Part, at leaft, of the Account 
of the Sun and Moon's ftanding ftill in the 
lo* Chapter of Jojbua, is merely a De- 
fcription of the Appearance, is evident, in 
that the Sun is laid to Jiand upon Gibeon, 
and tlie Moo?t in the Valley of Ajalon. Now 
Gibeon and Ajalon^ and indeed the whole 
Land of Canaan, lies in too Northern a La- 
titude for either Sun or Moon ever to be 
vertical too, or directly over, any Part of 
it. However, this was a iuft Defcription 
of the Phenomenon as it appeared to 
Jopaa, in the Place where he then was, 
where the Sun fecmed to be upon Gibeon, 
and the Moon over the Valley of Ajakn ; 
(juft as the Sun often appears to us to be 
diredly over this or that Tree or Steeple, 
though we know the Place to which he is 
then really vertical is fome Thoufands of 
Miles oif.) But if fopiua had been then 
in another Part of the Country, ilie Sun and 
Moon would have appeared to him, not as 
over Gibeon and Ajalon, but over other 
Places; while yet, in Reality, neitlier uf 
them were over any Place that he could 
then 
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then fee Now if one Part of Ac Ac- 
count, viz. that which refpcfts the Place 
of Uie Sun, be nothing die but a Defoip- 
tion of the Phxnomenont as it appeared* 
and not as it was in Reality ; I fee no Rea^ 
fon why the other Part, refpcfling die 
Sun's moving or Aanding Hill, fhould be 
undetAood any otherwife. And I fliould 
think it might as well be proved, from this 
T^ty that the Sun did then depart fi-om 
the Ecliptic, and came at leaft 7 Degrees 
Northward, to ftand over Gibeon ; as that, 
it is the. Motion of the Sun^ and not of the 
Earth, which occafions the SuccefHon of 
Days and Nights. 




PART 






PART III. 
CHRONOLOGY, 




CHAPTER I. 

Of the Divifiom of Time. 

H E moft common Divitions of 
Time are into DaySi Hours, 

^ WeekSy Msntbi and Teats. 

I. Days are cither Natural 
or ^tificial. 

A Natural Day is the Space of Time 
which flows while the Sun goes from any 
Meridian to the fame Meridian again ; or 
from any Hour one Day, to the fame Hour 
the next Day. Thefe Days are atways of 
the fame Length, very nearly. 

An 
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An Artificial Day is from Sun-rife to 
Sun-fet. Thefe Days are of different 
Lengths, at different Times of the Year, all 
the World over, except at the Equator and 
the Poles. 

Different Nations have begun the natural 
Day dUferently. 

The Jews began tWe Day from Sun-fet. 

The Babyknians from Sun-rifing. 

The Egyptians from Midnight j in which 
they are followed by moft modern Nations 
of Europe. 

Only the Aflronomers begin the Day at 
Noon, and count 24 Hours till the Noon of 
the next Day, and not twice twelve, accord- 
ing to vulgar Computation. 

IL Hours are alio either Natural or 
ArtificiaL 

A Natural Hour is the 24* Part of a 
natural Day. The Hour is divided into 
60 Minutes \ the Minute into 60 Se^ 
conds^ &c. 

An Artificial Hour is the 1 2^ Part of the 
artificial Day ^ or Night. This was ufed by 
fbme of the Ancients. 

Ill, A Week is a Syftem of feven 
Days. The Firft is called Sunday^ or Lord^s- 
Day. The Second, Monday^ &c. In Latin 
they are named after the Planets. Sunday 
is Diei Solis ; Monday, Lur^e \ Tuefday, 

. ^ Mart is j 
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Mortis ^ Wedncfday, Mercurii y ThurfHay, 
Jovis ; Friday, Veneris ; Saturday, &j- 
ttirni *. 



* The ancient Sayeons had a great many Idols, feven of 
which were appropriated to the feven Pays of the Week^ 
becaafe of fome Worfhip that was paid to each Idol on its 
refpedtive Day, vix^ 

1. The Sun. 

2. The Moon. 

3. Tuisco, who had been a Man of great Renown among 
the Germans, after whom they called themfdves Tidt/bntp 
th^t is, Tuitjhmen ; from whence comes the modern Name 
Dutchmen. The third D&y of the Week was efpecially de- 
dicated to the Worfhip of this Idol, which was therefore 
called Tui/dajt, or ^uefday, 

4. WoDENy who had been a famous Warrior, and was 
therefore honoured as the God of Battle, in like Manner 
as Mars was among the Ramans. He v^as chiefly wor- 
ihipped on the fourth Day of the Week, which was called 
Wodentday or Wednefday. 

^. THORy the God who was fappofed to govern the 
Winds and Clouds, and to whom they prayed for fea- 
fonable Weather, and that efpecially on the fifth Day of 
the Week, called therefore Thorfday or Thurfday, 

6. Frica» aGoddefs, reputed the giver of Peace and 

Plenty ; for which Gifts they prayed to her chiefly on the 

fixth Dzy, which was therefore called FrigedeaJ ; from 

whence comes the Name Friday, 

* S£ATER> to whom they prayed for Protedlion, Free- 

V dom and Concord i and alfo for the Fruits of the Earth. 

(ie was worfiiipped on the fn/enth Day of the Week, which 

therefore received the Name Seater-Jay from this Idol ; or, 

as we now write it, Saturday. 

The Romans finding, or fancying, fome Refemblance 
between the Attributes of thofe Saxw Idols, and feveral 
of their Gods, imagined them to be the fame. As fFoden 
they fuppofed to be Mars, ^har to be Jupiter the Thnn- 
derer ; Friga to be Venus the Goddefs of Love and Friend- 
fhip ; and efpecially becaufe Fenus was honoured by them 
on the fame Day of the ^|^eek• Seater they miftook 

4 for 
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IV. Months ztc cither ji/irmomUaJ as 

Civil. 

The Jftrmomical Month is cither Lunar 
or Solar. 

The Lunar Month is that Space of Time 
v^ch the Moon takes up in performing its 
Courfe through the Zodiac. 

The Solar Month is that Space in which 
the Sun goes through one Sign, or 30 De- 
grees of the Zodiac. 

• 

The Civil or Kalendar Month confifts olF 
a certain Number of Days, according to 
the Laws or Cufloms of different Coua- 
tries. The Engliih, and moft other Euro- 
pean Nations, make 1 2 Months in a Year, 
viz. January J February^ Marchy Aprils May^ 
Juney July^ Augu/l^ September y O^oberj No-- 
vembery Ikcember^ 

The Number of Days in each Month is 
found by the folbwing Canon. 

Thirty Days hath September ^ 
Aprily Juney and November y 
February hath Twenty^eight alone. 
All the reft have Thirty-one* 



for Saturn^ merely becaufe of the like founding of the 
Name* 

Vid. Verftegan^s Reftifution of dtcff^d LUiHtgtna, 
Page 68. » . 

V. Years 
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V* Years arc again either AJirommcal or 

CwiL 

The AJlrommical Year is either Solar or 
Lunar. 

The Solar Year is Siderialj or T'ropicaT. 

The Siderid Year is the Space that flo\¥5 
while the Sun is paffing from any fixed 
5tar, to the fame again. It confifts of 
365 Days, 6 Hours, 9 Minutes, 14 Se-* 
conds. 

The Tropical Year is the Space that flows 
while the Sun pafles from either Tropic, or 
fi:om any Point of the Ecliptic, to the fame 
again. This is fomewhat (hort of the Si- 
derial Year, becaufe every Point of the 
.Ecliptic goes backwards about 50 Seconds 
of a Degree in a Year, (as was (hewed 
Part II. Chap. 3.) thereby meeting the 
Sun, as it were ; which makes the Sun re- 
turn to the fame Point of the Ecliptic, a- 
bout 20 Minutes of Time before he ar- 
rives at the fame fixed Star, where that 
Point of the Ecliptic was when the Sun 
was in it a Year ago. The Tropical 
Year therefore is (horter than the Siaerial 
Yeary and confifts of 365 Days, 5 Hours, 
48 Minutes, 57 Seconds, 

The Lunar Year is either Wandering or 
Fixed. 

The 
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The Wandering lunar Year conGfts of 
12 lunar fynodical Months ; which Wants 
I r Days of the folar Year. This Year is 
ufed by the Turks and other Mahometans j 
fo that the Beginning of their Year is per* 
petually Ihifting through the feveral Seafons, 
and it revolves in 32 Years, 

The Fixed Lunar or Luna-folar Tear 
confifts fometimes of 1 2 fynodical Months, 
fometimes of 1 3 j as will be fhewn after- 
wards. 

The Civil Tear is either Julian or Gre- 
& gorian. 

- The "Julian is fo culled from Juliui 
Cafar, by whom it was 6xed 40 Years 
before Chrift. It confifts of 365 Daya j 
only every fourth Year, which is called 
Bjjextile, or Leap Tear, confifts of 366. 
The additional Day is now put to the End 
of February, fo that February has that Year 
29 Days : But in the ancient Roman Ca- 
lendar the iixth of the Calends of March^ 
anfwering to our za^ oi February y was that 
Year reckoned twice over ; from whence is 
the Name Biffextile. 

The Gregorian Tear is fo called from 
Pope Gregory XIH, by whofe Order the 
Calendar was reformed A. D. 1582. It 
begins at prefent 1 1 Days before the Julian. 
Every centeflimal or hundredth Year from 
■"" K the 
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the Birth of Chrift, as 1500, 1600, 1700, 
&c. is Leap Year, according to the Julian 
Account ; but according to the Gregorian^ 
it is always a common Year, except when 
.the Number of Centuries can be divid- 
ed by 4 without a Remainder, for then it 
is Leap Year. Thus the Years 1 600 and 
2000 are Leap Year« ; but the interme- 
diate centeffimal Years are common ones. 
f ... 

.So that the Gregorian Year, or New Styk^ 
which is now generally ufed, gets before 
the Julian, or Old Style, 3 Days in 400 

Years. 

• ■ . - ■ ■ 

* To know if it be Leap Year. 

Leap Year is given, when four will divide* 
The Cent'ries compleat, or odd Years be- 
fide. 



l£^x AU^x.1. for 1766. 

66 ~ 4;bb 1^ net Leap Year* 4)i6( a not Leap Vtar. 

Example y&r 2000. 

10-7—4 '*■■>' o> ^'P Y'ear. 4)»o( o Leap Year. 

S 
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Cy Calendars. 

THE Calendar (in Arabic M-Mdnacb^ 
from vsfhence is the Englifh word -/^^ 
manack\ is a Table, in which all the Days 
of the Year are fet down fucceffively ; with 
Holy-Dofs^hoih ecclefiajiical znA ci^ily TtrmSy 
€Sc. marked 4n their proper Places. This 
Table of Days is divided into 52* Weeks, of 
7 Days each, and i Day over, by Means 
of the firjft Seven Letters of the Alphabet 
A, B, C, D, E, F, G, perpetually recurring 
throughoijt the Year. A ftands againft the 
I ft of "January. B againft the 2d, and fo 
on to December the 31ft, which has A join- 
ed to it. The LfCtter which ftands againft all 
the Sundays of the Year, is called the Do- 
minical or Sunday Letter, for that Year. If 
January the i ft be Sunday^ A is the Domini- 
cal Letter^ which ftands againft every Sunday 
throughout the Year, except it be Leap 
Year j for then the Dominical Letter changes 
at the End of February^ moving a Letter 
backwards : fo that G will be the Sunday 
Letter during the Remainder of the Year ; 
for the Dominical Letter always fliifts back- 
wards, as from A to G, from G to F, and 

|C 2 from 
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from F to E. If E be the Dominical Let- 
ter this Year, D will be the next. 

* Tojmd the Dominical Letter^ ary 
Tear. 

Divide the Cent Vies by 4 ; and twice what 
does remain 

Take from 6 ; and then add to the Num- 
ber you gain 

The odd Years and their 4*; which di- 
viding by Seven, 

What is left take from 7, and the Lettq: is 
given. 

Example yjr 1766* 

i7-r4 remiim i 2 

1X2=1 6 

4+66+16=86 — 

86-^7 remaint % 55 

7— 2= 5=£, the Dominical Letter. ,5 j 

* Erery eomroon Year brings the Dominical Letttr 
one backward, and every Leap Year two i therefore to 
any Ninnber ofYears, under 100, add its 4*^ Part for 
the Leap Years, omitting Fradions ; and the Sum will be 
the Number of Times the Letter has (hifted backward 
during that Number of Years, which being divided by 7, 
the Remainder will be the Number of the Letter of the 
prefent Year, reckoning from the Letter belonging to 
the lad centeffimal Year in a retrograde Order ; or the 
Complement of the Remainder to 7 will be the prefent 
Dominical Letter in a dired Order, as will appear by the 
<• 'Vw^nnp Example. 

Let 
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By the Dominical Letter, you tnai compute 
on what Day of the Week any Day of the 
Month will fall throughout the Tear, by the 
following Canon. 

At 

Let the Letter of the laft centeflimal Year be G, and 
fuppofe the given Year to be 77. 

77+^9=96 5 bwkwinl fnm C^B. 

"^j'^™""* S . fo™^ frcm G=B. 

Wheo the cenleSimat Year, which is the laft of the Cen- 
lury, is cammm, thflt Centary will bring the Domimcal 
Letter two forward ; ( 1 00 Years + 2+ Leap Years = 1 z+ j 
124, -r 7 Remains 5 ; j — 5:3:2]. But when the laft 
Year is Leap Tear, ihat Ceniury will bring the Domini- 
cal Letter but one forward (100 Years -f 2j Leap Years 
^ la; ; la; —7, Remains 6 ; 7 — 6— 1). Confe- 
quently, ^ Gregorian Ccnlmies will cocipleat a Revo- 
lution of the Letter : Thus the Dominical Letter is for 
the Year 1600 A ; 1700 C 1 iBoo E ; igoo G ; 2000 
A i Sec. Now as A, the fixih Letter backward from 
G, is the Bominical Letter of a B-Jfixiile centeOiniBl 
Year, (which is when the Number of Centuries is divi- 
lible by 4 without any Remainder) the Rule to End it 
until the next hundredth Year will be. To divide the odd 
Years, their 4''' Part, and 6, by 7 i and the Remainder 
fubllrafled from 7, will give the Number of the Letter, 
reckoning i\ I, Q i, &c. But as the firll common 
Century orings it two Letters forward from A, or two 
lefs backwitro from G, the Remainder, afier dividing 
the Centuries by 4, muft be doubled ; then 6 — 2=4, 
therefore 4 mult be added to the odd Years and their 
41'' in order to find the Dominical Letter till the laft 
Year of the fecond common Century ; and, for the fame 
Reafon, z mad be added in the next Century, and o in 
the fourth. Whence it eafily appears, that the Rnle for 
finding the Dominical Letter may be abridged during the 
prefent Century to this : 

Divide the odd Years, their fourth and four by feven, 

s left fubftrail from feven the Letter it given. 

K 3 EX- 
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It 3 4 5 6 

At Dover Dwells George Brown Efquire^ 
78 o 10 II 12 

Good Chriftppher Finch, hnd David Frien 

Where the 1 2 Words ahfwer to the 1 2 
Months; the firft Letter of each Word 
ftands in the Calendar againft the firft Day 
of the correfponding Month, as A againft 
"January the ift, D againft February the 
J ft, Sf^. Suppofe B is the Dominical 
Letter, I would know on what Day of 
the Week June the 24'^ falls that Year, 
E ftands againft June the ift, per Canoh^ 
Remember that the ift, 8^ 15^ 22', 29% 
is the fame Day of the Week in each 
Month. Now if B be Sunday^ E is Wed^ 
nefday ; therefore June the 22* is Wednefday^ 
and the 24^ is Friday. 

CHAP. III. 

Of C Y C L E S» 

CYCLES, or Periods, are fuch Spaces 
of Time as revolve into themfelves 
again ; of which Sort the moft confiderr 
able are, 

r of the Sun, 
The Cycle < of the Moon, 

C of the Roman Indidlion. 

i.The 

EXAMPLE for 1766. 
06 -f. 1644. r7=:86-|-7=:i22, or 2 remains. 

7 — 2r:c;rz E, the Dominical Letter; and fubftituting % for 4 
in the &r(i Line, the Rule will hold for the next Century, 
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I. The Cycle of the Sun confifts of 28 
Years, which contain all the poffible Com- 
binations of the Dominical Letters, in re- 
£pc&, to their fucceflive Order; as pointing 
but common Years and Leap Years: fo- 
that after the Expiration of the Cycle, the 
Days of the Month return in the fame Order 
tb the fatae Days of the Week, throughout 
ifcc next Cycle. Except that upon every ' 
centefiimal Year, which is not a Leap Year, 
the Letters muft all be removed one Place 
forward, to make them anfwer to the Years 
of the Cycle. For Inftance, If the Year 
1800 were a Leap Tear^ as every centefli- 
naal Year is in the Julian Account, the Do- 
ininical Letters would be E D, and C 
would be the Dominical Letter of the next 
Year j but as it is a common Tear in the Gre- 
gorian Account, D is the Dominical Letter 
of 1 80 1, which anfwers to the 18'** of the 
Cycle; C to the 19'** &c. until the next 
centeffimal Year. 

The Dominical Letter of each Year in 
this Cycle, until the Year 1 800, appears in 
the following Table. 



1 


DL 


6 D 


11 K 


16 h 


[21 Gh 


20 


G 


z 


B 


7 ^ 


12 D 


17 ED 


22 £ 


27 


F 


3 


A 


8 B 


13 CB 


18 C 


23 D 


28 


E 


4 


G 


9 AG 


14 A 


19 B 


24 C 




<; 


FE 


10 F 


K G 


20 A 


2? BA 





K 4 



2. The 
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The Cycle of the Moon is a Period 
of 19 Years, after which the new and 
full Moons return on the fame Days of 
the Months; only 1 Hour 28 Minutes 
iboner ; So that on whatever Pays the 
new and full Moons fall this Year, they 
will happen 19 Years hence on the fame 
Days of the Months. Except when a 
centeflimal common Year falls within the 
Cycle, that will remove the new and full 
Moons a Day later in the Calendar, than 
otherwife they would have fallen ; fo that 
a new Moon which fell, before the centeP. 
iimal Year, fuppofe on March io'\ will 
fall 19 Years afterwards on March ii"". 

The Number of the Years in this Cycle 
is called the Prime, from its ufe in pointing 
out the firft Day of the Moon (Primum Lu- 
na) and the Golden Number, as deferving to 
be writ in Letters of Gold. 

The Golden Numbers are thofe placed in 
the firft Column of the Calendar, betwixt 
March 21 and jlpril I8'^ both inclufive, 
to denote the Days upon which thofe full _ 
Moons fall, which happen upon or nexw 
\ after March zift in thofe Years, of which^ 
[ they are rcfpeflively the Golden Numben. 
,Thc day of fuch full Moon, or the Num- 
i ber of Days from March ifl: to lliat Day in- 
f cluiive, is called the Pafchal Limit, the next 
Sunday after which is Eaflcr Day. From 
hence it appears that Eafter can never f " 
^ foonei 
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fooner than March 22*, nor later than j^pril 
25''' ; becaule thofe two Days are the earlieft 
and latefl Sundays that can poffibly fall next 
after the jirfi full Moon on or after the ii^t 
of March. Thefe Numbers fo placed will 
mark the Day of the Pafchal Limits 'till 
the Year 1900, when they will need fbme 
Alteration, as may be feen in The Earl of 
Macclesfield's Remarks upon the Solar and the 
liunar Tears, in Philof. TranfaSt. N° 495, 

3. The Cycle of the Roman IndiSHon is 
a Period of 1 5 Years, which was ufed ty 
the ancient Romans^ but for what Pqrpofe 
is not now known. It is however ufed by 
the Popes, who date their Afts by the Years 
pf the IndiSiion. 

^be Golden Number, Cycle of the Sun, 
and Indidlion are found for any Tear bf 
this Canon, 

When I, 9, 3, to the Year have added been. 
Divide by Nineteen, Iwenty-eight, Fifteen : 
Py what remains each Cycle's Year is feen -f*. 
Ex- 



f The Rearon of adding thefe Numbers, tw. i for 
the GalJen Number, q for the Cfcli af the San, and 3 
for the Indidkn, to the Date of th« Chrillian JS.1&, is 
|>ecaufB fo many Years of the r^fpeftivc Cycles were e- 
lapfed when the Chriiliivn jEra began. If then you di- 
vide (he ciirrent Year of Chrill, with the Addison of the 
rafpeftive Notnber, bv the tvliole Number of the Cycle, 
(h< 



1 



t^^ Of CycI V s. . • Part Iff. 

ExAMPjLE^y&r 1766; 

i76$- 1766 J766 

I 2- 3 

* »9)»7M43 • *Wx775(63 * »5)i7^9(i«7^ 

57 9i ^6 

omgsG. N*, ii2^C]r.Sk 119 

X4=lR« Indie* 

. Thcfe three Cycles, multiplied into one 
another ;v that is, 28x19x15, amount to 
7980, whicK IS called the yulian Teriodj 
after which the. three foregoing Cycles will 
begin again tpgetheff This Period had its 
imaginary Beginning 710 Y^rs before the 
Creation, and is not yet complete. It is 
much ufed in Chronological Table3. 

the Quotient fliews how many compreat Cycles have'nm 
out, iince the beginning of that ip which the Chriftian 
Mt2L commeiicc|,d,. and-uie Remainder, if any^ (hews the 
prefent year of the Cycle ; if there be no Remainder it is 
the laft Year^ which compleati the Cycle. 



c HA p. 



i 
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.4. Of the'Bv A.CT. 



CHAP. IV. 

Of the E p A c T. 



TH E Epaift is a Number arifing ■ from 
the Excefs of the Solar Year above 
the Lunar, of 1 2 fynodical Months, which 
Excefs is 1 1 Days ; or the Epaft of any 
Year exprefles the Number of Days from 
the laft new Moon of the old Year, (which 
was the beginning of the prefent Lunar 
Year) to the ift of January. The firft: 
Year of the Cycle of the Moon the Epafl 
is o, becaufe the Lunar Year begins with 
the Solar. On the fecond, the Lunar Year 
has begun 1 1 Days before the Solar Year, 
therefore the Epaft is 1 1 . On the third 
it has begun twice i r Days before the So- 
lar Year, therefore the Epa<S is 22. On 
the fourth it begins three times 1 1 Days 
fooner thap the Solar Year ; the Epadl 
would therefore be 33, but 30, being an 
intire Synodical Month, mult that Year 
be intercalated ; or that Year muft be reck-^ 
oned to confift of 13 Synodical Months, 
and there remains 3, which is the true 
Epait of the Year ; and fo on to the End 
of the Cycle, adding 1 1 to the Epaft of 
: laft Year, and always rejefting 30, gives 
! the 



I 



I 
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the Epa£l of the prefent Year. Thus to 
adjuft the Lunar Year to the Solar, through 
the whole Cycle of 1 9 Years, 1 2 of them 
muft conlift of 12 Synodical Months each, 
' and 7 of 13, by adding a Month of 30 
Days to every Year when the Epaft would 
exceed 30, and a Month of 29 Days td the 
laft Year of the Cycle, which make in all 
209 Days, /. tf. 1 9 X 1 1 ; fo that the Interca- 
lary or EmboHmean Years in this Cycle arc 
4, 7, 10, 12, 15, 18, 19. 

* /I general Rule to fnd the Gregorian y 
Epaa. 

Let the Cent'ries by 4 be divided, and then 
What remains multiplied by the Number 1 7 
Forty-three times the Quotient, and b6 

more 
Add to that ; and dividing by 5 and 

Score ; 

Froi 



■ If the new Moons returned exaAIy *t th< 
after the Expiration of 19 Years, as the Council of Nice 
fuppofed ihey would do (when they iixed the Rule for 
the Obfetvanon of Eafler, and marked the Days of the 
new Moons in the Calendar for each Year of the Lunar 
Cycle) then ibe Prime multiplied by 11 would alwayi 
eive the EpaA : But in a Julian Century the new 
Moons anticipate, or happ n earlier than that Council 
imagined they would, by 4i "' ^ Day, In a Gregorian 
Coinann Ceaiaj. which is one Pay fliorter llian a jiu 
Han Century, they happen ^ of a Day later (1 Day 
— ^'^:^-;^) Now ^xj^i.J-i- for the three cominsm Ccn- 

le: : out .\ being fubllraded on account o. 



I 
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From II times the Prime, fubftraft the 

laft <^te. 
And rejedting the Thirties, gives the E- 
pad you fought -f. 



'>ti7= 



Example for 1 766. 

mM. I 4)17(1 C. N". =1, 



43X4+36+'7=»7S _*i_ ao9 

3c59~ii=i9! »7_ iH=Epitt. 

198-^30= iB=Ep^. .5)175(11 
as 

* To Jind the EpaB until the Tear 1900. 

The Prime wanting one multiplied by i r. 
And the Thirties rejefled, the Epaift is 
given -f-. 

Example 



rian Sjjfextik Century, there will remain ||, Therefore 
in 4 Gregorian Centuries ihe new Moons will happen 
later by f^ of a Day. and ihe Epafta mud be decreared 
accordingly. At prefent the Gregorian Epaft is 1 1 Days 
fhoit of the Julian Epaft ; but the Quotient of the Num- 
ber of the Centuries divided by 4, which at this rime 
is 4, maltiplied (as the Rule direfla] by ||, with the 
Addition of the Remainder i multiplied by ^J, makes 
in all but 'M or 7 Days + ^f. therefore || /. e. 3 Days 
-f- {^ muli be added to compleat the 1 1 Day) ; and the 
Bute thus adjufted to the prefent Time will hold true ever 
afterward. 

"t The Reafon of this Rule is, that the lafl QuotieM 
which is to be fubftrafled from 1 1 times the Prime, 
according to the* foregoing general Rule, wit) always be 
II — until the Year 1950. Ngw Prime — i x 11 =: Prime 

X u II. 



I 



i4a 



73&^ Ep.ACt. 

]£x AMP L E* 



PaftHl 



G.N«. 19—1x11=198 

i98-r30=i8=Epaa. 



G.N^=I9; 

I 

. rS 
II 

3d>i98(6 

^ i8=:Epaa, 



A Tjiblc cif the Odiien Numbers wd 
their cSbs'eiponding j^padts iHftil tW Yeat 
I900,- - 



G.N.Epac. 

1 — 

2 — II 


G. N. Ep. 
6 — 25 
7—6 


G.N. Eji. 

11 — 20 

12 — I 


G.N. Ep.. 

16 — 15 

17 — 26 


3 — . " 

4 r- 3 
? — . «4 


,8 — 17 

9 — 2S 

10 — 9 


13 — 12 

14 — 23 

i«? — 4 


18 _ 7 

19 — i8 
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Eaftv may be computed from the Ep^d: 
by the two following Canons. 

* To find Rafter Limit y or the Day of 
the Pafchal FuU Moon^ from March 
the iji inclujhe. 

Add fix to the Epa£t, rge<S 3 times 10, ^ 
What's left take from 50, the Limit you 

gain : 
Which if 50, one left you muft make it, 

and even 
When 49 too, if Prime's more than 1 1 -f-* 

Example 

*t When the Epa^ is o, the next full Moon after 
March the 2ift> will happen on April the i3'^> to whkh 

aidd 



EpaamS 6 

i8+6=:2j 24., 

50 — 24=i26z=Liinit* 5<> . 

2Sl=:l4aiit« 



'T 



By the Limits and Dominical Letter to 

} JindEzSoctpdy. 

»..-•- •• • t* 

if .t!h6 jLetter and 4 from the Limit, ydu take. 

And 'What's' left from next Number which 

; Sevens will make ; 

•Adding then to the Limit what faft do^s 

remain, 

You the X)ays from St, David's to Eafter 

obtain 't'* . 

Example 



u&A 31 for the Days in Marcb, and the Sam 44 is the 
Limit. From this Number therefore the Epaft is to be 
fub(lra6ted> but only when it is lefs than 24; becaufe 
the Remainder, or Limit is« never to fall (bort of 21. 
When the Epadl is more than 24, 30 muft be added to 
44, and it muft be fubftraded from 74.i But when it 
is 24 it muft be taken from 73, fince the Limit is never 
to .exceed 49. Likewife when the £pa£t is £59 it muft 
be fubftraded from 73, if the Golden Number be more 
than .11, according to the Tables and Dire£lions for 
placing the Golden Numben, to point out the Days of 
the.Pafchal full Moons in the new Calendar. Now 44*-* 

Epa6tz:50— ^paa-f6 therefore add 6 to the Epadl and 
fttbftrad from 50, which is more convenient in working, 
and the Rule will hold in all Cafes* 

t The Reafon of this Rale is becaufe D ftandt againft 
March the ift» which is. 4 Letters (hon of the next A in 

the 



Example fir 1766. ^H 

!«;# — w;. Dob. La. A=i TJarir— »fi S=j ^^^| 
5+4=9 _2. JL ^H 



N 



»6— 9='7 

31—17=4 iis nen ScYCM. 

rf+4=3o 4 

March 30 Eafler Daj i6=:IiBit. 

JO Days. 
Uarek 30=GifkrD>7. 

The Age or Change of the Moon may 
be found, pretty nearly, by the following 
Canon, in which the i a Numbers anfwer 
to the 1 2 Months, be^nniog with yanuary. 

Janus o, 2, I, 2, 3, 4, 5 6, 

8, 8, 10, 10, thefe to the Epaft fix. 

The Sum, bate 30, to the Mondi's 

add, 

Or take from 30, Age or Change is had -f-. 
Example. 

the Calendar ; therefore if you take 4 from the Limit, 
and alfo the Number of the Letter* from A to the Do* 
mioical Letter of the Year indufiTC, you cone to a 
SuaJof, from whence therefore the Days to Ea/tr Sn- 
iaj conlift of Sevens, or intire Weeks ; Confequently if 
you fu bit ra£t what now remains of the Limit, from the 
next higher Number which is made ep of Sevens, the 
Remainder is the Number of Days from the Pafchal full 
Moon to the next Sunday after it : That theiefore, added 
to the Limit, give» the whole Number of Days fioi 
March the 1 ft to Eafiir inclulive. 

■f The Reafon of adding thefe Numbers to the £/nff fl 
the (everal Months, is becaufe ibe Lunar Sysa," 



M 



]SXA MPLS March 16^x766. 



i= N^ of the Months 

ii+i+^oiS29=:MoonS Age. iftzrPay of ibt Mdntli. 

i«+i— 19 29 Dayi=iWo<Jn'l Age, 

40^-19 =t 1 1 2£ Dajr of the Ciuugti -^^^^ — » ■ f S- 

19- 

II March :^Chaoge; 



Mtmlhs fall fhort of the Caieniar Montts ; to that tli« 
ipa^i which expreiTes how much the Lunar Vear falU 
ihort of the Solar br Calendar Year, xnufl be coniidered 
as continually indrealitig ; and therefore to find the new 
Moons which are the Beginnings of the i^hodicai Months^ 
an Addition mnft be made to tive Epadt inairery Monthi 
and more and more as the Year advances ; which addi- 
tional Numbers are Called the MtAjiruOi^ Efa^$. Op)f 
nothing. is to be a,dded to the JBpaft in January^ be- 
caufe the annual £paSii together with the Day of the 
Month, does then exprefs the true Age of the Moon : 
But as January has 3 1 Days, which is near 2 Days more 
than a Synodical Month, therefore the fiegihnihg of the 
Lunar Month in Februaryt will fall sear 2 Days fooner 
than it did in January : Confequently a is the Menfirual 
Epa£l of fehruary ; and .. then as tebruary has but 28 Or 
at moft 29 Days, which may be accounted one Day lefs 
than a ^nodical Months the next Lunar Month will be- 
ffln one Day later in March than it did ia tehruafy ; Qon« 
Kquently the Menjlrual ipa^ of March decreafes initeikd 
of increafingy and is but I. If from thence you reckon 
the Lunar Months to confift of 3d Days and 29 ihtei?-^ 
chaneeably, the new MQons will fall f(r much earlier in 
the following Months, than the. new Moon did in Ja* 
nuary^ as is exprelTed by the Menjlrual Spoils in th^: Ca- 
non, inz^ 2 Days in Aprils 3 in May, &c. until they a- 
mount to 1 1 Days at the End of the Year, w^ich are then 
added to the annual EpaQ* 
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« 

* To find the Time of the Mooris coming 
to the Souths and (f High-JVater at London 
Bridge. 

Four times the Moon's Age, if by 5 you 

' divide, 
Gives the Hour of her Southing ; Add 2 for 
the Tide f. . 

Example, Moon's Age=9 Pays, . 



9 

4 



Moon*iAge=9X4=3^ 5)3^(7 H. 

I 



46-^czz7 rantins x 
Soothmgzry fionn 12 Minotei. 



XI Mr: » H. 



7<4-2i=9 7 H. 12 M. p. iD.sSoiithiii|^. 

Higb- Water at 9 H. za M< p. m* % 

9 x2=:High-Water. 

*f The Reafon of this Rale is, that as the Moon at the 
Change comes to the South with the Sun, or at 1 2 o'Clock ; 
and as there are 30 Days, nearly, from one new Moon to 
another, and 24 Hoars in a Day ; therefore fhe Tofes one 
Day with another |4 or ^ of an Hour in the time of her 
Southing : Now the Moon^s Age, or Number of Days 
from the Change being multiplied by 4, the Produdl is To 
many Jifthi of an Hour as fhe has loft, which divided by 
5 is reduced to Hours^ and the Remainder, if any, multi- 
plied by 1 2 will be Minutes. 

The Reafon of adding 2 Hours to the Time of the 
Moon*s Southing, for High* Water at London Bridge, is 
becaufe, though it is High- Water in the open Sea, under 
the Meridian of London, when the Moon is on that Meri- 
dian, yet the Tide takes about 2 Hours moroGia flawing 
up 10 London. 



CHAP. 
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5. Of Epochas or Mras. l^y 

CHAP. V. - 

Of Epochas or ^ras. 

AN Epocha or.jEra is a fixed Point of 
Time, at or near to which fome re- 
markable Event has happened, from whence 
a Series of Years is computed, as, from the 
Creation of the Worlds from the Deluge, from 
the Birth of Chrijl^ &;c. 

As the Conftitution of Epochas is 
merely arbitrary, and not founded on any 
aftronomical Confiderations, different Na- 
tions have made Ufe of different Epo- 
chas, commonly taken from fome re- 
markable Occurrence in their refpedive 
Hiflories. Thus the Romam computed 
their Years from the Building of Rome. 
The Greeks from the firft Inftitution of 
the Olympic Games, which were celebra- 
ted at the Beginning of every fifth Year. 
Hence they computed their Years by 0- 
lympiads, each Olympiad containing four 
Years. The ^urks and jirahians, and 
generally all that profefs the Mahometan 
Religion, ufe the Epocha of the Hegeira^ 
which is computed from the Time of Ma- 
homet'% Flight from Mecca to Medina. 
~ L 2 The 
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The ancient Jews made Ufe of various 
Epochas, taken from remarkable Occur- 
rences in their Hiftory, as from thdr Exo- 
dus or Departure from Egypt^ from the 
Building of Sohmoth temple, from the 
Affyrian and Babylonian Capthiiift, &c. 
The modern Jews ufe, principally, the 
Epocha of the Creation. The Epocha of 
Chri/i, or J. D. i. e. the Year of our Lord 
commencing from our Saviour's Nativity, 
is now chiefly ufed by Chrifljans, at leaft 
throughout Europe ; for the Ab^nian 
Chriftians are faid to ufe the Dioclejian Mra^ 
in all their Ecclefiafllcal Computations j 
which is otherwife called the JEra of t}ie 
Martyrs, becaufc of the great Number of 
Chriftlans that fufFered Martyrdom in the 
Reign of the Emperor Diodefwn. The 
vulgar Chriftian ^ra, whofe Author was 
DionyfiiiS Exiguus, an Abbot of Rome, in 
the fixth Century, is allowed by the beft 
Chronologers to begin four Years too late, 
or after the true Time of Chrift's Birth : 
Yet long Ufe has now fo eftablidied ir, 
diat there is lets Inconvenience in ufing it 
with that Error, than there would be in 
corre<Sing it. Dion-fiui dated his j^ra. 
from the Conception of Chrift, which he 
llippofed to be on March 2 5/*, which 
Method obtained in England until tli 
Year 1752. But now the 6rft o? yafOb 
is reckoned the Beginning of tW 
Yei 
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Year in all the Britijh Dominions, as well 
as by mo(l other Nations oiEur^e. 

JBefides theie great Epochas, as ive may 
call them, it has been ufual to conipute by 
leiTer Epo^as, commencing with th? ]5e- 
ginning of the Reign of Emperors and Kings, 
and eKpiring at their Death. Thus the an- 
cient Romans reckoned by the Years of the 
R^ign of their Epipen?rs 5 and thus in Eng-- 
land the ^nno Regni^ which is computed 
from the Beginning of the King's Reign, is 
generally i}fed in Ads of Parliament, ao4 
Law ][pftfumcnt,s> 
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'^ Table of fome of the more emfiJeraUe 
Epochas vidcb are ujed in facred dud pro- 
fane mjhryt reduced to the Tears rftbe 
Chfiftian Miz^ and the Julian Period. 



Ifom. 



The Creation of tke Worid 

The Deluge » 

The Exo£u • — 

Founding of Solomons Temple 

Firft Olympiad 

U. C. or building of Rome 
Mra of Nabonajfaty much u^ 7 

ed by Aftronomers I 

The Affyrian Captivity of Ifrael 
The Babylonian Captivity of7 

Judab — — J 

Death of Alexander the Great 
Birth of Chrift, or Chriftian7 

Mra '• ' — \ 

Deftrui^on of Jerufalem 
Mra of Dioclefiant or of the? 

Martyrs — — — 3 
Hegeira of tiie Mahometans 
Beginning of the Reformation 
Acceffion of King George III. 



4004I 711 
23482367 



1498 
1018 



735 

747 
724 

601 

324 
A.D. 



3216 
3697 



776I3938 
3961 

3967 
3990 
4"3 
4390 
4714 






69 4783 



284 
622 

1760 



4997 

5335 
623Q 

6473 







APPENDIX, 



Attempting to explain the Account 
of the firft and fourth Day's 
Work of Creation, in the firft 
Chapter of Genefts. 






W)Si^'^ H E Difficulties with which the 
Q T J^ Mofaic Account of the Creation 
i^wwQ feems to be prelTed are chiefly 
thefe two : 
First, That the Earth is faid to be en- 
lightened, and the Siicceflion of Day and 
Night fettled the firft Day; and yet the Sun 
(whofe Light makes Day to the Earth) not 
Tcated until the fourth Day. 

L 4 Secondly, 
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Secondly, That God fliould take five 
Days in making this Earth, and its Furoi^f 
ture, and yet hut one Day, viz. the fiDurth, 
in creating the Sun, Mooo, and Stars, (in 
Comparifon with all which, this Earth is but 
a mere Pojint or Atom) may feem very un-r 
likely; for though it be not inipoiilble to 
Divine Power, it feems hardly reconcileable 
to Divine Wifdom : and this Account of 

9 

the Creation appears ftrangely irregular, and 
the feveral Parts of it out of all Meafure 
disproportionate to one another. 

In order to fplve thefe DifficultieSi let it 
be obfervejd, 

I . That the Mofaic Account - of" Ae 
Creation does not feem to be defigned for 

an Account of the whqk Creation, of God j 
for there i$ no mention of tlte Creation of 
Angels in it * : and befides, the firft Vcrfe, 
la tife Begimit^ God created tbe Ifsaven 



* If by the Morning Stars ivhich Jang together ^ nvhen 
God laid the Foundation of the Earth, Job xxxviii. 4, 7. 
we are tq under(l^nd Angels, according to the common 
received Opinion, which feems very probabio» from theit 
being caMed the Soqs of God in the Wor^s th^t follow^ 
and all the Sons of God Jhouted for Joy ; that T^xt gives 
a plain Intimation that Angols were in being at the very 
Beginning of the Creation of ibis World ; or njohen God 
laid the Foujfdations of the Earth \ and therefore that they 
were created before it. And does not the Allufion in that 
Text, i;/«. the AngeU being palled, or compared to Starsi 
at that TixT^e, feem further to intimate, that there wert 
Stars alfo then in Being, and confeqacntly that there wer^ 
Stars created before this World ; or^ however, before th9 
fourth D'y < 

fiiid. 
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and the Earth, which may be confidercd 
as the Title, or genera] Contents of the 
whole following Account, does exprefsly 
limit it to the mundane Creadon, even the 
Jieaven and the Earth. And by the Hea- 
ven, in this Chapter, is meant nothing but 
the pirmamejii, or Air, which fupports 
the Clouds, as appears from Verfes 7, and 
?, God made the Firmament, and divided 
the Waten which ivere under the Firmament 
from the Waters which were above the 
Firmament, and he called the Firmament 
BE4VEN. The Mofaic Account of 
the Creation feems plainly therefore to be 
a deCgncd Account of the Creation of this 
Planet only, viz. the Earth and its At- 
mofphere, with its various Furniture : the 
Sun, and many, at leaft, of the Stars be- 
ing, it may be, created before. Though 
it is not unlikely diat the Moon, being a 
conftant Attendant on the Earth, and de- 
figned, in a good Mcafure, for the Ufe of 
it, was created at the fame Time ; and per- 
haps we Ihall find fome Reference to her 
Motion in this Account afterward, 

2. If there be any confidcrable Parts of 
the Work of tlie Creation of this World, 
which are not taken Notice of in any of 
the other Days, and which will fully an- 
fwcr the Phxnomena of the firfl; and fourth 
pay's Works, it is hijhly probable thofe 



I 
I 
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are the very Works there intended and re- 
ferred to. 

Now it is certain, that God's giving the 
Earth its diurnal Motion on its own Axis^ 
and its annual Motion in its Orbit round the 
Sun, (to which we may alfo add his giving 
the Moon her Motion round the Earth) 
were very confiderable Parts of the Work 
of the Creation of this World, and to 
which no Reference can be fuppofed in the 
Account of any of the Six Dzys Work^ 
unlefs in the firft and fourth. 

Let us then fuppofe that the firft Day's 
Work which Mojes defcribes, was God's 
giving the Earth its diurnal Motion; and 
let us enquire how that will anfwer the 
Phaenomena related in verfes 2, 3, 4> 5. . 

Verfe 2. And the Earth ivm mtbout Form 
and void J and Darknefs was upon the Face of 
the Deep, and the Spirit of God moved upon 
the Face of the Waters. 

Ver. 3. And Godfaid, Let there be Li^ht : 
and there was Light. 

Ver. 4. And God faw the Light that it 
was good : and God divided the Light from 
the Darknefs. 

Ver. 5. And God called the Light Day, 
and the Darknefs he called Night: and the 
Evening and the Morning were the frji Day. 

The Particulars of this Account are, 

I . That the Earth was without Form and 
void, i. e. a mixed and confufed Mafs of 

3 Solid^ 
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Solids and Fluids, of Earth and Water, 
without any fuch Form of Land and Sea, 
Continents, Iflands, &c. as it afterwards 
received. And "Doid, or deftitute, of all 
the Furniture of Trees and Plants, as well 
as of animal Inhabitants. 

2. And darknefs was upon the face of the 
deep. The Hebrew Word (pinn) Deep 
is elfewhere applied to the very Bottom of 
the Sea, which is mod remote from the 
upper Surface, and out of Sight; as Job 
xxviii. 14. Exod. xv. 5. Jfaiah Ixili. 13. 
Suppofe it (hould mean here the lower 
Hemifphere of the Globe, which was re- 
mote from the Sun ; (for it feems natural to 
fpeak of that Hemifphere which was to- 
wards the Sun, and enlightened by his Rays, 
as the Top, or upper Part ; and of the 
other, as the Bottom, or lower Part:) Then 
the Meaning would be, that the lower He- 
mifphere was as yet all dark, having no 
Light from the Sun, as the upper had. 

Or rather, if Mr. Whijlonz Hypothefis 
may be admitted, that the ancient Chaoi^ 
and Origin of our Earth, was the At- 
mojphere of a Cornet, (vide New Theory 
of the Earth, page y^. fourth Edition.) 
Or, as that moft penetrating Philofopher 
Dr. Halley fcems to fufpeft, that it might 
be a former IVorld, reduced to a Cha^s hy 
(be Choc of a Comet (vide Philof. Tranf. 
N''383. or Mt, Eamcs's Abridgment, Vol. 
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VI. Part II. Page 4.) If, I fay, it may 
be admitted, accordins to either of thefe 
Hypothelts, or any others that the Chaos 
had been created, and was in being, fomc 
confiderable Time before ilie Six Days 
Work begun, by which it was formed into 
a habitable World ; we may then under- 
ftand the Word (mnn) Deep, in this 
Text, in the more common fcriptoral 
Senfe of it, viz. as fignifying a great Sea of 
Water, or vafl fluid Body. For fuppofmg 
the Chaos to be a thick muddy Fluid, con- 
fifling of Earth and Water mixed together, 
and fuppofing it had no diurnal Motion 
before the Six Days Work begun ; one He- 
inifphere would probably be, in a good 
Meature, dried and crurtcd by the Heat of 
the Sun continually Oiining on it ; while 
the other, which was conftantly in Dark- 
nefs, and deftitute both of the Light and 
Jieat of the Sun, would be all fluid, or ^ 
vaft muddy Sea. And this is what, per- 
haps, we are to underftand by the Deep 
^nd the Waters in this Text. 
_ 3. And the Spirit of God moved upon the 
pace of the Waters, The Hebrew Word 
(nsmD) mcvcdj is faid, by mofl Expofitors, 
to refer to Incubation ; or to a Hen's fitting 
upon, and hatching her Eggs, and brood- 
ing her Young. But this feems to be faid, 
without lufficient ReaJbn ; for the fame 
Word is uled but in two otiier Places in a" 
V 
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the Bible, ^nd there does not appear to be 
any Reference to Incubation in either of 

, them. One is Jerem. xxxiii. 9. where it is 
rendered in the Englifli jhuke^ and fitly 
enough, as appears by the Context, my 
tieart is broken within me^ all my Bones 

Jhakf. The other is Deut. xxxii. 1 1 . where 
it is rendered to Jlufter. As an Eagle jlir- 
reth up her Neji^ Jtutteretb over her Toung, 

Jpreadetb abroad her fFingSy taketh them, 
bearetb them on her Wings. But neither is 
there any Reference, in that Place, to In- 
cubation, or Brooding. . For the young 
Eagles are there fuppofed to be already 
hatched and fufHciently brooded, fb as to* 
be lit to fly abroad. The Parent Eagle 
is now teacning them to fly ; in order ta 
which, after (he has ftirred them up, or 
awakened' ^em, fhe flies backward and 

.forward over the Neft, in their Sight, in 
order to induce them to imitate her ; and 
when (he has at length prevailed with 
theiri to fpring up into the Air, fhe baresr 
them up with her Wings, when they are 
in Danger of falling. So Eagles are faid 
to do when they are teaching their young 
ones to fly *. So that this Word imports 
no more than to nwve^ or, at moft, to 
trnve fn^iftfy. The Senfe then may very 
well he, that the Spirit of God moved the 

. • Vid. Natttre Di/playrd, V©1. L P«rc II. Page 63. 

Surface 
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Surface of the Globe, and thereby gave it il 
diurnal Motion *. 

Mr. IVhiJhn fays, in his Nc^v Theory of 
the Earthy Page in, " Dr. Halley and 
" myfelf do find, from the Phenomena 
*' of the Variation and Inclination of Nee- 
" dies, that the external Parts of the Earth 
*' received the original Impulfe which caufed 
" the diurnal Motion, and that it was from 
" them conveyed to the internal Parts." 
If fo, the Spirit of God moving upon the 
Face cf the Waters, or making the Surface 
to move, is a very juft and philofophical 
Account of God's giving the Earth its diur- 
nal Motion. 

4. And God /aid. Let there be Light : and 
there "was Light. Godjaid is a Sort of Poe- 
tical Phrafe, intimating how fuddenly, and 
with what Eafe, this Motion was commu- 
nicated to fo great a Body by the Divine 
Power; like Pfalm xxxjii. 09- He J^ake 
and it -was done, he commanded and it food 
faft. Thus God willed that the whole 

• nfinin from am commoverl. Part. Praf. Pidhel. Ver- 
ba qu£ In Kal Tunt neulra in Pihel afiivafunt, uclD? didicic 
^D7dirce^e fecit docuit, Buxlarf. Tbtf. Therefore nQITIO 
fignifies madtio metit, or pKt in Mot'iBi. Then the exaft 

Engiiih ofizi'pn i:a-V;y risrno d'h^n nn is, /fc- 

spirit ef Gad modi the Fact, or Surface, ef tbt Watm it 
mrvt, or communicated Motion (0 it, according to the 
Ufc of the Particle ^y, Gtn. xwfviii. 1 1. JitJg. ix. 49. 
I Sam.'i, 10. &C. 
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Globe fhould be enlightened ; and no 
(boner was it wilkJ, but it was effeSied^ by 
the Spirit of God's moving upon the Face of 
the Waters, or making the Surface of the 
Globe to move ; and Day-light was hereby 
diftribuied fucceffively to all Parts of the 
World. 

5. j^id God faw tbe Light, that it nvas 
good : and God divided the Light from the 
Darknefs. And God called the Light Day, and 
the Darknefs he called Night : and the Even- 
ing and the Morning 'were the firfi Day. 
Thus was God's will of enlightening the 
Earth completely executed ; and hereupon 
Light and Darknefs were equally divided 
to the whole Globe, and the Regular Suc- 
ceflion of Day and Night was fettled and 
eftabliftied. Mr. Whiflon indeed fuppofes, 
in his New Theory of the Earth, p. 85. 
that the Earth's diurnal Rotation did not 
commence till after the Fall of Man. But 
may not the prefent Shape of the Earth be 
objeded to that Hypothefis, viz. That 
it is an oblate Sphirroid, having its Dia- 
meter at the Equator above thirty Miles 
longer than its Axis ; which has undoubt- 
edly been occafioned by its diurnal Rota- 
tion. For the fame Mr. iVhiJkn obferves 
in h.h A/lro. Pr/n. of Religion, p. 32. that 
" all Globes, which have no diurnal Re- 
" volutions about their own Axis, muft, 
" by the Equality of the Weight of Bo- 
'* dies 
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^'iae^ in al! didr Re^3ctt, bt p et feU 
** S{^cies y and all die Parts of dnt Sor- 
^* face moil, generally ^loking, be tt ihe 
^ lame Difhnce firom die Center. But 
^ all Globes diat have fuch a cEomal Ro^ 
^ tadon, (^diich will ncceflarily be fwifteft 
^* at the Equator, and, by ConfrgneflCe, 
*' win caufe the Parts to rececfe fircxn die 
** Axis of Motion, chiefly near die £qaa^ 
^* tor) will be oblate Sphasrdids, or h^ier 
in die Equatorkl, and lower in the Po- 
lar Regions/' 
Now if die Earth were at firfl a per- 
fed Sphere, and the diurnal Rotation 
were ^ven to it after it was finished i dien 
either, 

1. Such an Atteradon of the Shape of the 
whole Globe, after it was finifhed (as the 
diurnal Rotation is fuppoied to occafion) 
muft bring a prodigious Confufion upon the 
whole Surface, and throw it into a fort of 
Chaos again. Or, 

2. If only the fluid Parts, or the Water, 
would yield to the centrifugal Force, and 
be thereby thrown into an oblate fphs^roi- 
dical Form, but not the folid Parts, or 
Land ^ then the Waters, by their being 
raifed fo much higher than the Land near 
the Equator, would overflow the Land, atid 
bring a lafting Deluge on thofe Parts of the 
Earth : and, on the other Hand, the Wa- 

• ters 
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ters \Vould be funk in the Polar Regions 
many Miles JdcIow the Land. 

Is )i liqt therefore more probable, that 
tlie Globe received its diurnal Motion on 
the firft Day of the Creation ; while the 
Earth and Water continued in one mixed 
Mafs, and before they were feparatcd from 
,each other ? 

And is it not alio probable, that God's 
giving the Earth its diurnal Motion was the 
Very Work, defcribed by Mofes, of the firft 
bay ? 

If it fliouid be ohjeded, that, according 
to this Hypothefis, it might as well have 
been faid, Gvd faidy Let there be Darknefs^ as 
Let th^re he Light ; fince, by the diurnal 
Rotation, Darknefs and Light were equally 
divided throughout the whole Globe 5 it 
may be replied, 

1. That Light artd the Day, being fo 
much more pleafant and ufeful than Dark^ 
nefsy and the Nighty (though that alfo has its 
great Ufe,) it was more natural to ipeak of 
the Light, as being now diffufed over the 
whole Globe, than of, Darknefs. And it 
is a more beautiful and elegant Account of 
this Day's Work, to defcribe it by the Pro- 
duction of Light, than of Darknefs 3 though 
both of them were now made to fucceed in 
their Turns to one another. 

2. It is moft natural to under/land the 
Word Light y ver. 3. {God faidy Let there 

M be 
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be Ligk) in juft the fame Extent as the 
Word Darknefs in the Verfc before, to 
which it is oppofed. (Dar^knejs was upm 
the Face of the Deep.) Now if the Deep^ 
the Face of which was in Darknefs, means 
only one Hemifphere, then the new Pro- 
du(^on of Light muft be underftood in 
Reference only to one and the fame He«- 
milphere. And it is obfervable that the 
Scene of that Adlion, by which we fup- 
pofe the new Light was produced, is re- 
ptefented to be the Face of the IFaters^ 
meaning, probably, the fame as the Deep 
or the dark fluid Hemifphere ; not but that 
the Force which gave the Globe its Rota- 
tion might be communicated to the whole 
Surface : but as the Waters^ or the Deep 
only was deflitute of Light before, and upon 
that Hemifphere only was new Light now 
produced, that is with peculiar propriety 
mentioned as the Scene of this Adtion. As 
for the Earthy or drier Hemifphere, though 
it toas without Form and void^ yet it en- 
joyed the Light of the Sun before ; bat 
Darknefs nvas upon the Face of the Deep, 
therefore the Spirit of God moved upon the 
Face of the Waters ; upon which that Hc- 
milphere was enlightened, as well as the 
other, and Day and Night were equally di- 
vided to all Parts of the Globe. 
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Let us again fuppofe, that the Fourth 
Day's Work was God's giving the Earth its 
annual Motion round the Sun, and the 
Moon its Motion round the Earth y and 
let us fee how thefe two Motions will an- 
fwer the Phaenomena defcribed in Verfes 14, 
i5» ^6, 17, 18, 19. 

Ver. 14. And God f aid j Let there be 

lights in the firmament of the heaven, to di^ 

'vide the day from the night ; and let them be 

for fgns^ and for feafons^ and for days, and 

years. 

Ver. 15. And let theni be fot lights in the 
firmament of the heaven^ to give light upon 
the earth. 

Ver. 16. And God made two great lights ; 
. the greater light to rule the day^ and the 
lejjer light to rule the night i he made /A^ 
jlars alfo. 

Ver; 1 7. And God fet them in the firma^ 
ment of the heaven^ to give light upon the 
earthk 

Ven 18. jind to rule over the day^ and 
over the nighty and to divide the light from 
the darknefs t and God faw that it was 
good. 

Ver. 19. And the evening and the morning 
were the fourth day. 

The Particulars in this Account are as 
follow : 

Let there be lights in the firmament of 
the heaven^ to divide, &c. or, (as the He- 

M 2 brew 
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well be rendered) /f/ the bgbts iu ttt Jbw^ 
mtnt of tt€ braven be to Svide^ &c. im- 
porting not dieir firft beiDg created oa diat 
Day^ but their being nude to ferve new 
Purpofes ; to which tbey were now applied 
and ad^ed, by Means c^ the Ease's and 
Moon's Morions io their sc^iedive Or- 
bits. As 

1. To Svide the day firom the mghty 
which indeed had been eflfeded by the for- 
mer Motion that was given to dK Earth on 
the firft Day. But as now the Sun and 
the Moon were made to ibrve aU dieir de- 
figned Ufes and Purpofes to die Earth, it 
was no inelegant Repetition to recite them 
here all together, this, as wdl as the others* 
They were now made, not onty to divide 
the Day from the Night, but alfb 

2. To he for Jigm^ and for feafons^ and 
for day 5 J and years. 

( I .) For Signs J fuch as die Changes and 
various Phafes of the Moon, and the folar 
and lunar Eclipfes ; which are fo many fen- 
fible Signs, or Indications, to Men, of the 
Divine Wifdom, Power, and Goodnefs. 
Thus the heavens declare the glory of God, 
and the firmament Jhewetb his bandy-worh 
Ffal xix. I. Ox y for Marks of DiflinSfion, 
(af. the Hebnew Word niH lignifies. Gen, 
iv. I 5. God fet a mark upon Cain,) i. e. be- 
twixt one Part and Portion of Time and 

another ; 



APPENDIX. 165 

another ; to which Purpofes the Changes 
of the Moon, the Equinoxes, Solflices, &r. 
are greatly ufefuL 

(2.) For SeafonSy to produce a Change 
and Variety of Seaibns ; as Spring, Suin- 
mer, Autumn, and Winter. 

(3.) For DaySy either to make a Dif- 
ference in the Length of Days ; or to di- 
ilinguifli remarkable Days, for folemn Fcfti- 
vals, (fuch as the firft Day of the Year, 
and the firft Day of the Umar Month, 
which were obferved by the Jews ;) and 
for many other Convcniencics in civil Life 
to all Nations. 

(4.) jind Tears ^ viz, to meafure Time 
by Years, and Cycles of Years, which is 
e>f vaft Ufe to Men in the Computation of 
Time, and in keeping Records of human 
Affairs. 

AH which Ufes of the Sun and Moon 
to the Earth, depend upon and refult from 
the Motions of the Earth and Moon in their 
refpedive Orbits. 

3. To be for lights ih the fimtament of 
the heaven^ to give light upon the earth. 
In the firmament^ viz. as their apparent 
Place J for though our Reafon informs us of 
the remoter Diftances of the Heavenly Bo- 
dies; yet, to our Eyes, (which are not 
able to diftinguifli any Difference in th« 
pittance of vifiblc Objedls, beyond the 
J^imits of a few Miles,) they all appear as 

.M 3 if 
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if they were really in the Firmament, or 
Earth's Atmo^here ^ which is therefore the 
proper Place to reprefent them in, as they 
are (een from the Earth. 

Both the Sun and the Moon were now 
made to be far lights^ to give tight upm the 
earth I which it is very poffible the Moon 
might not do before, being placed, perhaps, 
in Conjundtion with the Sun till the fourth 
Pay. Nor did the Sun before enlighten 
the Earth in the fame Manner as now, 
when the Earth had received its new Mo- 
tion. Or, perhaps, this 1 5*^ Verfe is only 
a Repetition, like Verfes i y"^ and 1 8-, which 
fee below. 

4. And God made two great lights, the 
greater light to rule the dav^ &c. Ver. 16. 
The Hebrew Word for mada in this Text 
is not (^^'>2) Bara^ as in Ver. i. which 
more generally fignifies to create, or bring 
into Being 5 generally, I fay, for even this 
Word Bara is fometimes applied to extra- 
ordinary Divine Operations, in which there 
is yet no new Creation, or Produdlion of 
any new Being. Thus it is ufcd concern- 
ing God's making the Earth to open and 
fwallow up Korah and his Company. 
Numb. xvi. 30. See alfb Exod. xxiv. 10. 
Ifa. xlv. 7, 8. Pfal. li. 10. Therefore 
there is no abfolute Neceflity of taking the 
firft Produftion of. the Chaos, into the 
Recount which Mofes gives, in this Chap- 
ter, 
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ter, of the Creation of the World : That 
might have been in being long before any 
Part of the Work which is here defcribed 
was begun. Or, if the fir ft Verfe (hould 
refer to the ProduiSion of the Chaos, yet , 
I can fee no manner of Neceflity of un- 
derftanding Ver. 16. of a new and proper 
Creation of the heavenly Lights ; for here 
tjie Word for made is ntDV hafah^ a Word 
of very general Meaning, which is ufually 
applied to any Sort of Operation and Ac- 
tion ; and, particularly, it fignifies to co7i' 
JlitutCy ordery or appoint^ as God. {hafah) 
fnade Mofes and Aaroriy when he appointed 
them to their refpedlive Offices in the State 
and Church of Ijrael^ i Sam. xii. 6. The 
fame word is applied to the making Men 
Priefts, I Kings xii. 31, 2 Chrpn. xiii. 9. 
The Meaning of it feems to be diftin- 
guiflied from creating^ Gen. ii. 3. God 
r eft ed from all bis works whiih he had^ cre- 
ated and made ; which, perhaps, may be 
thus underftood : Which he had not only 
brought into Being, but difpofed them into 
Order.* Thus, on the fourth Day, God 
made the two great Lights, (which we 
iiippofe to have been created before,) as 
he now made them to ferve new and dif- 
ferent Purpofes from what they had done 
before ^ juft as the Princes of Ifrael are 
^aid to have made the houfe of Jonathan the 

M 4 fjijOJiy 
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frifm^ or tbey made it fir a frifin-tm^ 
Onhun rrjh yry vw) J^. xxxm. 15- whci| 
they converted it to that Ufe. Sol here, 
GcJ made the two great Lights ; Aat is, he 
made them to ruk^ even the greater ef 
tbem^ 'Ci'z. the Sun, to ruk the daj^ by 
lengthening ibme Days, {hortening odiers^ 
and by diipenfing a greater Quantity of 
Light and Heat to iome^ Days than to 
others. And the lejfer lights viz. Ac Moon, 
to rule the nighty by making fomc Nighty 
light, and leaving others dark ; enlightening 
only Part of fome Nights, fbmetrmes the for- 
mer Part, and fomedmes the latter. 

As for the SfarSy mentioned at the End. 
of Ver. 16. let it be obferved, that the 
Words he made, which are immediately 
prefixed to the Stars, in our Tranflation, 
are not in the Original. (Which, indeed^ 
our Tranflators have intimated, by printing 
them in a different Characfler.) Suppofe 
then we conned the Jiai^s with night, the 
Scnfe will be, he made the lejfer light td- 
rule the night and the ftars *. Thu? »while 
the Moon is performing her periodical 
Courfc, and feems to traverfe among the 
Stars, fhe vails from our View, fomtfimes 
one Parcel of Stars, fometimes another, by 

• Q'^iDon riNi rh'hn nhu;iDo4 ad dominum 

fio^lis et Jleilarum,^ Thus HIN is the Sign of the Gcni^ 
live Cafe, Numb. x. 2. HUnon ^^J POCV ad pro- 
feaionem Caftrorum^ Numb, Xxiii. lo. plN IQDO 
hNIU/^ JJ21 numerum quarta farth Ifrael, 

her 
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hfcr Body apd her Light, to a conffderabid 
piftance from her ; which, perhaps, may 
jf)Q intended here by her ruling the Stars. 

Or if we ftiould follow the more comr 
mon Verfions^ and cdnLe&, tke Stars whicH 
pod made in the Beginning of tjbe ^ Verfc j 
the Meaning may then be, that, by giving 
die Earth its new Motion, on this fourth 
pay, be made the Stars alfoy 9s well as the 
Moon, to rule the Night : Which Senfc 
js rendered very probable by comparing 
PJaL cxxxvi. 7, 8, 9. To him thai made 

great lights --the fun to rule the day 

'the moon ana Jiars to rule by night. And 
now the Stars were made to rule the Night 
\n another Manner than they would have 
done if the Earth had only had its diurnal 
Motion ; for then the fame Hemifphere oJF 
Stars muft always haye appeared (in a clear 
Sky) at the fame Hour of every Night, at 
(he fame Place ; whereas, by Means of the 
parth's annual Motion, the fixed Star5 ar6 
difpofed into a regular Succeffion of Ap- 
pearance, through the feveral Seafbns qf the 
Year 5 and;^. hereby fome Nights are illu- 
minated with a nf)Qre glorious Hemifphere 
pf Stars thai* others are. We may add 
alfo, that hereby the flars are rnade to rule 
over the feafons of the year^ which may, 

flibly, come into the Senfe of the Text; 
or it was a ufual Thing with the Ancients, 
1^0 ..diftinguifli the different Seafons of the 

^' ^ Year 
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Year, by the Stars which rife and appear 
at thofe Scafoas, Thus in Jab xxxviii. 31, 
32. we read of the Sea/on of Mazzaroth i 
and of tbefweet Injhtences of Pleiades y mean- 
ing, I fuppofe, the Spring Seafon, whea 
that Conftellation riles and appears abov9 
the Horizon ; and alfo of the Bands ^ of 
Orim^ by which I underftand the Winter 
Seafon, when the Earth and Waters are 
often bound up, as it were, by the Froft. 
• But whether by thofe two Hebrew Names, 
Chimah and Cheftly were meant both the 
fame Conftellations, which we now call 
Pleiades and Orion^ may admit of a Doubt 
However, it is certain, that the fucceffive 
appearing of the fixed Stars, fome at one 
Seafon of the Year, and ibme at another, 
is occafioned by that Motion of the Earth, 
which our Hypothefis fuppofes it received on 
the fourth Day, 

Ver. 17**" and 18* are nothing but a 
Repetition of what was faid before, fuch as 
is very common in the Hebrew Writings ; 
and of which fort a Multitude of Inftanccs 
might be readily produced from the feveral 
Books of the Old Teftament* 

Thus will the Motions of the Earth and 
Moon, in their proper Orbits, completely 
anfwer all the Phaenomena of the fourth 
Day s Work of Creation ; and we eafily 
perceive how God, by giving the Earth 
and the Moon their orbicular Motions oij 
5 that 
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that Day, made the two great Lights, viz. 
the Sun and Moon, to ferve ^11 the Pur* 
pofcs which are there mentioned, Proba^ 
bly, therefore, that was the very Work of 
the fourth Day. 

This Hypothefis perfedly reconciles the 
Mofaic Account of the Creation with tmc 
Philofophy ; and without putting any harfli" 
or unnatural Sen& on any of the Words and 
Phrafes. 

• If it fhould be objeded, that the true 
Motions of the Earth and Moon, which 
we fuppofe^ are referred to in this Account 
of the Creation, were not known fo early 
; as Mofes'^ Time, nor till feveral Ages after ; 
it may be fufficicnt to anfwer, That Mofes 
wrote this Account by Infpiration of riiQ 
Spirit of God, who was perfeQly acquaint- 
.cd with thcfe Things : And it does not . 
follow, that becaufe Mofes wrote it, her 
therefore undcrftood it himfelf 5 for the 
Prophets did not always undcrftand the 
meaning of their own Prophefies ; as ap- 
pears from I Pet. i. II. The Prophet s 
fcarching whaty or what manner of Time the 
*Spirit of Cbriji which was in them did JigT 
•nif)\ &c. 

One cannot fure fuppofe, that this Ac- 
pount of the Creation was defigned to teach 
fhe Ifraelites (who were a poor labouring 
People, but lately come from working at 
jlie Prick-kilns) fuch deep Points of Phi- 
lofophy, 



^ciA M^MiL v; JUT rarhgr ii: wsBk (iBrTgiHTL tn 

flBS^ ^\cstL til: [gweir.jiB tuff i^rji Crranir 
df ^ 'Vhxn& ^ ant ^ia tn Jir.driw. t&cm 

^irdirut 'incay orair WiiiliiuiBQfl tire 5iiii 

J^ {nfldfc; 8ttt jKt^ stfias -^'nminf W3S 
wmfe Iw Iriipttaicii^ we nBi£ fiempafee it s 
^ ^tgjTK^ble tK^ Tnt&^ ani txx t&e ^^musc 
^ T^iuiBei^ A(nf c£at Sa& cof^ t&r Dinixe 

m^ ITfe ^ dit Ftepis^ is fislb Wcards ami 
fVafei» w«e (sebo&mitat VdgarGss- 
«fCir>M^ ^n^ y!Ct 8t s 2t dK Ibne TioBc per- 
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(Mkpbtr diGtfiefii^ infliead of meriting di2t 
CMitempt m^ikli ibme Men hare caft opoa 
kf dtkiwc^ t^aha to be efteemcd, sot only 
M die iM>ft antient, bat as die moft tnily 
|>hfloir>fihfcal and beatmfbl Account of the 
Creation^ that ever was pubMied in tbc 
WwW, 
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